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ACRONYMS

AQTESOLV Aquifer Test Solver

bgs Below Ground Surface

gpm gallons per minute

JMM James M. Montgomery Engineers, Inc.

MCAS Marine Corps Air Station

NPL National Priorities List

OCWD Orange County Water District

OU Operable Unit

psia pounds per square inch - atmosphere

psig pounds per square inch - gauge

PVC polyvinyl chloride

RI/FS Remedial Investigation/Feasibility Study

TM Technical Memorandum

TSP trisodium phosphate

VOC volatile organic compound
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VARIABLES

cz Dimensionless storage coefficient in Cooper, Bredehoeft, and Papadopulos

Method

13 Leakage factor of overlying confining unit

13' Dimensionless time in Cooper, Bredehoeft, and Papadopulos Method

y Specific weight of water

A,B,C Dimensionless parameters in Bouwer and Rice Method

b Saturated thickness of aquifer

b' Saturated thickness of overlying confining unit

b" Saturated thickness of underlying confining unit

Be Barometric efficiency

Cw Well bore storage coefficient

F(a,l_') Dimensionless drawdown in Cooper, Bredehoeft, and Papadopulos Method

h Head of water level in monitoring well

H(u,13) Dimensionless drawdown in Hantush Method

K Horizontal hydraulic conductivity

K' Vertical hydraulic conductivity of overlying confining unit

K" Vertical hydraulic conductivity of underlying confining unit

L Length of casing through which water flows into the well

n porosity

PA Barometric pressure

Q Volumetric flow rate or discharge rate

r Radial distance from pumped well

rb Radial distance from well center to undisturbed aquifer

rc Casing radius

re Effective radius

Re Radial distance over which the difference in water level is dissipated in

the aquifer to some insignificant level

rws Radius of well storage
s Drawdown

s' Residual drawdown

S Storage coefficient

S' Storage coefficient of overlying confining layer
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VARIABLES (continued)

S" Storage coefficient of underlying confining layer

Ss Specific storage of main aquifer

Ss' Specific storage of overlying confining layer

Ss" Specific storage of underlying confining layer

t Time since pumping started

t' Time since pumping stopped

tc Critical time for well bore storage effects

T Transmissivity

u,u',y Variables of integration

V Volume of slug

W(u) Well function of u

W(u') Well function of u'
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Appendix F

AQUIFER TEST ANALYSIS

F.1 Introduction

This document presents the aquifer tests performed for Phase I of the Remedial

Investigation (RI)conducted for the Marine Corps Air Station (MCAS) El Toro, California.

The contents of this document are an appendix to the MCAS El Toro Phase I RI

Technical Memorandum (TM),

MCAS El Toro (Station) is located in southern California in Orange County, about eight

miles southeast of the City of Santa Ana (Figure F-l). The Station was placed on the

National Priorities List (NPL) because of the presence of trichloroethylene and other

volatile organic compound (VOC) contamination in the groundwater at the Station

boundary, and in wells to the west of the Station in the City of Irvine.

F.1.1 Background

There are 22 sites designated for study under the MCAS El Toro RI/Feasibility

Study (FS). The sites are divided into three operable units (OUs), designated as

OU-1, OU-2, and OU-3. OU-1 (Site 18) includes the regional VOC investigation,

which was conducted both on- and off-Station. OU-2 consists of the potential

source areas for the regional VOC investigation and includes Sites 2, 3, 5, 10,

and 17. OU-3 includes the remaining 16 sites.

Sixty-six single-point and 10 multidepth wells were installed during Phase I. The

single-point wells are screened in the shallowest saturated permeable zone. The

multidepth wells are screened in the shallowest as well as the deeper permeable

zones. Six of the 10 multidepth wells are cluster wells, and the remaining four are

multiport single borehole wells. The number of discrete zones screened for each

multidepth well ranges from two to six. Table F-1 summarizes these wells

according to their type and approximate depth for each OU. Figure F-2 shows the

locations of the wells.
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F.1.2 Purpose

The purpose of the MCAS El Toro RI aquifer tests was to evaluate aquifer

parameters to adequately characterize the site to confirm and to refine the current

understanding and conceptual hydrogeologic model of the site. The aquifer

parameters and conceptual hydrogeologic model will be used to perform the

following functions:

· Conduct a contaminant transport analysis.

· Perform a baseline risk assessment.

· Evaluate remedial alternatives.

The contaminant transport analysis and baseline risk assessment are described

elsewhere in the MCAS El Toro Phase I RI TM. The remedial alternatives

evaluation is presented in a separate document.

F.1.3 Scope

The scope of the aquifer tests consisted of conducting both pumping and slug

tests, and analyzing the resulting test data for 62 of the monitoring wells installed

during Phase I. The scope also included supporting two long-term pumping tests

conducted by the Orange County Water District (OCWD). The criteria for selecting

the 62 wells for testing was:

· The tests were representative of various geographic areas and depths.

· Where practical, wells with useful observation wells were given preference
over wells without useful observation wells.

The aquifer tests consisted of the following five tasks:

· Continuous long-term (e.g., 1 to 7 days) water-level monitoring at select wells
located throughout the Station.

· Single- and multiple-well, short-term pumping tests for 31 wells, with pumping
lasting from 40 to 265 minutes.

10020720.SC0\93\YC F-2
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· Short-term (e.g., generally overnight, immediately before and after pumping)
water-level monitoring at pumped wells.

° Multiple-well long-term pumping tests for three wells (one MCAS El Toro and
two OCWD wells), with pumping lasting approximately 27 to 30 hours.

° Slug tests for 31 wells that are completed in zones of relatively Iow
permeability zones.

Hydrographs of the continuous long-term water-level monitoring data were plotted

to determine the hydraulic response to pumping of area water supply wells.

Water-level monitoring data were also analyzed, using Clark (1967) to determine

well barometric efficiency. Test analysis methods used for pumping tests were

Cooper-Jacob (1946), Theis Recovery (1935) and Hantush (1960). Analysis

methods used for slug tests were Cooper, Bredehoeft, and Papadopulos (1967)

and Bouwer and Rice (1976). The pumping tests and slug tests were analyzed

with the aid of the computer software package AQTESOLV. All long-term pumping

tests were analyzed by manual-type curve-fitting methods. Selected short-term

pumping and slug test analysis results were checked by manual methods.

In addition to collecting aquifer test data during the pumping tests, groundwater

was sampled chemical analysis. Temperature, pH, and electrical conductivity

were monitored during pumping. These results are discussed elsewhere in the

TM (not in this appendix).

F.1.4 Setting

This section briefly describes the regional and site geology and hydrogeology of

the Station. A detailed description is provided in Section 1.3 of the TM.

F.1.4,1 Geology

MCAS El Toro lies on quaternary deposits in the western portion of the Tustin

Plain (Singer, 1973). These deposits form a heterogeneous mixture of silts and

clays with interbedded sands and fine gravels that is up to 500 feet thick.

10020720.S00\93WC F-3
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F.1.4.2 Hydrogeology

In the Station area, aquifers are thin and discontinuous, and separated by thicker

sequences of fine-grained materials (Banks, 1984). The aquifers tend to be

composed of lenticular clayey and silty sands and fine gravels within a complex

mixture of sandy clays and sandy silts. The groundwater may be considered to

flow in a single large-scale heterogeneous system (Herndon and Reilly, 1989).

The groundwater system beneath the Station was thought to be in an unconfined

(forebay) area. A confined (pressure) area lies in the central portion of the basin

to the west of the Station. The boundary of the forebay and pressure areas varies

seasonally (Banks, 1984). Regional flow has been to the west and northwest

since the 1940s, and is controlled locally by area pumping (Herndon and Reilly,

1989).

Information gathered during drilling shows the depth to groundwater is the

shallowest in the foothills, where it is about 45 to 60 feet below ground surface

(bgs). Groundwater is first encountered at a depth greater than 200 feet bgs to

the northern and eastern portions of the Station, and decreases towards the west

and southwest. Flow direction is to the northwest at a gradient of approximately

0.008. Current thinking tends to include the Station in the pressure area.

F.1.5 Previous Work

Analysis of aquifer tests performed in monitoring wells installed on and near the

Station resulted in hydraulic conductivity estimates that range from 2.2 to 36 feet

per day (ft/day). A value of 30 ft/day was determined from a 72-hour aquifer test

(James M. Montgomery Engineers, Inc. [JMM], 1990). A 72-hour test performed

by OCWD in the basin west of the Station provided data that indicate that the

hydraulic conductivity is 21 fi/day. The linear groundwater velocity was estimated

to range from 0.7 to 4 fi/day (Herndon and Reilly, 1989).
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F.1.6 Appendix Organization

Major findings of the aquifer tests are summarized and discussed in Section 2.0.

Field methods employed are described in Section 3.0. Methods used to analyze

the aquifer test data are presented in Section 4.0. Results of analyzing the water-

level monitoring, pumping tests, and slug tests are presented with discussion in

Section 5.0. References are listed in Works Cited, Section 6.0. Examples of

calculations for the different analysis methods are in Attachments 1 to 7. Data

plots for pumping tests and slug tests are in Attachments 8 and 9, respectively.

F2 Summary of Results

Results of the long-term water-level monitoring program and aquifer tests indicate water

levels in the majority of wells monitored were affected significantly by barometric

pressure changes.

The heterogeneity of the aquifer is evident from observations of core samples obtained

during drilling. Consistent with previous findings, the water-bearing units tend to consist

of lenticular clayey and silty sands and some gravels contained within a complex

mixture of sandy clays and sandy silts. More than 25 percent of the short-term tests

were aborted due to excessive drawdown, and large drawdowns were observed in

others.

Pumping tests and slug tests performed generated hydraulic conductivity estimates that

range from 0.2 to 65 fi/day in the shallow wells, and from 0.01 to 57 fi/day in the deeper

wells. The values obtained for the wells are comparable to, but have a larger range

than, previous tests conducted by OCWD and JMM

Three storage coefficients were estimated from the tests: 0.013 for shallow groundwater

(at Wells 5D/5E), and 0.00078 (at Wells 5B/RW-2) and 0.00063 (at Wells IDP1/103) for

deeper groundwater.

The test results also suggest that the fine-grained, confining units are leaky. A leakage

factor of 0.1 was estimated for the lone shallow-zone test (Wells 5D/5E), and leakage

10020720.$C0\93\YC F-5
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factors of 0.1 and 0.05 were found at the two tests of deeper zones (Wells 5B/RW-2and

Wells IDP1/103, respectively). The results of the aquifer test analyses are summarized in

i:_iZ_b!:i_?_ii:E:_::2_i:!ii_ffaChlzedand described in greater detail in Subsection F.5.

Hydraulic response to pumping of area water supply wells was observed. Observation

of vertical transmission of pressure changes between screened zones in the cluster

wells was complicated by area pumping. It was difficult to separate drawdown caused

by area pumping versus that induced by pumping in a screen depth below the wells

monitored within a cluster well.

F.3 Field Methods

The field methods used to collect the data from long-term water-level monitoring and

from pumping and slug tests are presented in this section. Table F-3 summarizes the

monitoring well construction on a well-by-well basis for the aquifer tests.

F.3.1 Water-Level and Barometric Pressure Measurements

Water-level measurements for the long-term water-level monitoring, pumping and

slug tests were obtained primarily with pressure transducers placed below the

water table in individual monitoring wells. The transducers were connected to

multichannel electronic data loggers that collected water-level measurements at

specified intervals. The transducer-collected data were periodically checked

manually with hand-held electric water level indicators. Barometric pressure

measurements were collected during the aquifer tests using a vented barometric

pressure transducer, also connected to the electronic data logger. The barometer

was placed inside a cooler, which was kept partially open, to maintain relatively

constant temperature and moisture conditions.

Twelve In-Situ brand vented pressure transducers were used: seven were 10-

pounds-per-square-inch gauge (psig), four were 20-psig, and one was lO0-psig.

Six Hermit brand data loggers were used: four 2- and one 8-channel. The 10-

psig pressure transducers were used primarily to measure water levels for long-

term monitoring, and in wells with small (less than 20 foot) anticipated drawdowns.
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The 20-psig and lO0-psig pressure transducers were used to measure water levels

with greater anticipated drawdowns: between 20 and 40 feet for the 20-psig

pressure transducers, and between 45 and 200 feet for the lO0-psig pressure

transducer. The barometric pressure transducer was a 16-psia (atmosphere) In-

Situ brand transducer.

The water-level pressure transducers were placed within sounding tubes of wells

that were pumped to minimize turbulence effects of the water during pumping.

Sounding tubes were not used for observation wells, or for wells that were slug-

tested. The sounding tubes consisted of 1-inch diameter open-ended polyvinyl

chloride (PVC) tubes. They were set as close to the top of the pump as possible,

generally less than 1 foot from top of pump. In turn, the pumps were set as close

as possible to the bottom of the screen interval to maximize available drawdown

during pumping. For the slug-tested wells, the pressure transducers were set

about 20 feet below the static water level, and weighed down with stainless steel

rods to minimize disturbance of the pressure transducers as the slug was

withdrawn from the wells.

F.3.2 Water-Level Monitoring

Long-term water-level monitoring data were collected for several wells as part of

the background monitoring program. Monitoring durations ranged from one to

seven days.

Water-level monitoring was also conducted immediately before the start, and

following recovery of pumping tests. These monitoring periods were shorter,

generally less than one day. Table F-4 lists the wells for which hydrographs have

been prepared. The data logger readings for the pressure transducers were

collected at 5 to 15 minute intervals.

F.3.3 Pumping Tests

The pumping tests consisted of both single-well and multiple-well tests. For a

given well selected for pumping, the closest wells were monitored. Typically, a

10020720.$C0\93\YC F-7



TM'CT0145 CLE-CO1-OIF14_B18-O001

pressure transducer was placed in the pumping and observation wells, if available,

at least 12 hours before pumping and water-level data were collected. Depending

on the testing schedule, the barometric pressure was also measured during the

same time period. Table F-5 summarizes the wells for which pumping tests were

performed. After pumping, with durations which ranged from 40 to 265 minutes,

the pressure transducer was left in the well until recovery was complete. In some

instances, the pressure transducer was left for an additional one to several days

to collect long-term water-level monitoring data.

Although the closest wells were monitored, 30 of the 32 pumping tests were

essentially single-well tests due to the relatively short pumping durations and large

distances between the pumping and potential observation wells. Only one

piezometer, Well 5E, was drilled specifically as an observation well to support a

long-term pumping test conducted at Well 5D. One other piezometer, Well 103,

was drilled to support testing of two extraction wells by the OCWD. These two

OCWD tests, Wells IDP1 and IDP2, are not included in the total count of 32 tests.

The planned pumping duration for the short-term tests was 240 minutes. Prior to

pumping, well development data were reviewed to estimate the proper discharge

rate so as to provide sufficient but not excessive drawdown in the pumping well.

Depending on the testing schedule, an attempt was made to perform brief trial

tests before the actual pumping tests to determine an optimal pumping rate.

Actual testing was conducted only after the water level has recovered to within 5

percent of undisturbed conditions. However, it was necessary to shorten the

pumping duration for about 25 percent of the wells due to excessive drawdown

beyond that anticipated.

Pumping rates for the pumping tests ranged from about 1 gallon per minute (gpm)

to about 40 gpm. Typically, the pumping rates fluctuated from 1 to 10 percent

during pumping as a result of declining water level in the pumping well. An

attempt was made to stabilize the pumping rate within the first few minutes of the

pumping test. The discharge rate was kept as constant as practical thereafter by

either adjusting a discharge gate valve, or slightly varying the frequency of a
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variable-frequency pump (if used) for the remainder of the test. An effort was

made to minimize these corrections.

Grundfos brand pumps were used for the aquifer tests. Pump selection was

based on discharge rates and the lift required. The average pumping rates and

pumping duration for each test are listed in Table F-6. The discharge rates were

determined by observing the time required either to totalize a known volume using

an in-line fiowmeter (Fill-Rite or Neptune brands), or to fill a container of known

volume (5 gallons), or both. Generally, discharge rates were recorded, at a

minimum, every 10 minutes for the first 60 minutes of pumping, and every 15

minutes thereafter. Average pumping rates were determined by dividing the total

volume discharged as recorded by the flowmeter over the duration of pumping.

The data logger readings for the pressure transducers were collected at a linear

rate of 5-to 15-minute intervals before pumping. At the start of pumping and

recovery, the readings were collected at a logarithmic rate for very short time

intervals. As pumping and recovery proceeded, the readings were collected at

progressively longer intervals. Table F-7 lists these time intervals for the Hermit

SE 1000C (2-channel) and SE 2000 (8-channel) data loggers.

During pumping, the on-site hydrogeologist plotted the drawdown (logarithmic

scale) as function of time (linear scale) on semilogarithmic graph paper.

Transmissivity values were estimated as the pumping test proceeded.

F.3.4 Slug Tests

Generally, two consecutive slug tests were performed on wells that were

completed in relatively fine-grained (Iow-hydraulic-conductivity) zones. Exceptions

to the rule occurred as a result of various schedule constraints. Table F-8

summarizes the wells in which slug tests were performed. The slug tests were

conducted by instantaneously withdrawing a slug from the well and measuring the

recovery. The testing procedure was as follows:
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· Set a l O-psig pressure transducer in the well and allow the water level to
reach essentially undisturbed conditions.

· Measure the water level.

· Lower a lO-foot long stainless steel 3-inch-diameter top-entry bailer (slug).

· Allow the water level to reach within a minimum of 10 percent of undisturbed
conditions.

· Raise slug from the well with a pump hoist rig,

· Measure water level until a minimum of 90 percent recovery has occurred.

· Repeat above steps for the second slug test.

The pressure transducers were set about 20 feet below the undisturbed water

level of the well. Similar to the pumping tests, water-level readings were collected

at very short time intervals at the beginning of the test, and as recovery

proceeded the readings were collected at progressively longer intervals

(Table F-7).

F.3.5 Decontamination Procedures

All downhole equipment used during aquifer testing was decontaminated. Such

equipment included hand-held water level indicators, pressure transducers and

extension cables. The bailers and lifting cables (used for slug testing), and the

downhole pumps, discharge pipes, sounding tubes, and electrical wiring (used for

pumping tests) were decontaminated as well. The majority of the pumping tests

were performed with nondedicated pumps that were moved from well to well,

while some of the pumping tests were performed with dedicated Grundfos brand

groundwater sampling pumps. Before the nondedicated pumps and

appurtenances were placed downhole, they were decontaminated as follows:

· Rinse the pump and appurtenances with a high-pressure hot-water washer.

· Flush the inside of the pump first with a solution of trisodium phosphate (TSP)
or Alconox water, then with fresh water.

· Flush the pump appurtenances with a solution of TSP or Alconox water, then
with fresh water.

10020720.sc0\93\YC F-10



TM'CTO145 CLE-C01-01 F145-B18-0001

The remaining equipment was decontaminated as follows:

° Wash equipment with a disposable soap-impregnated cloth.

° Rinse with fresh water.

° Rinse with distilled water.

F.4 Analysis Methods

Analysis methods were selected to evaluate the aquifer test data. The Clark Method

(1967) was selected to quantify the relationship of changes in atmospheric pressure to

water level fluctuations in wells. Since most of the pumping tests were single-well tests,

the Cooper-Jacob Method (1946) was selected to analyze data from the pumping well.

Additionally, the Theis Recovery Method (1935) was selected to analyze recovery data

from the same wells. The time interval during which well bore storage affects the data

was estimated using the Agarwal, AI-Hussainy, and Ramey Method (1970). Evidence of

leaky conditions as observed in the successful multiple-well tests indicated the use of

the Hantush Method (1960) because of the unconsolidated nature of the confining layer.

As for slug tests, the Cooper, Bredehoeft, and Papadopulos Method (1967) was

selected for confined and leaky aquifers. The Bouwer and Rice Method (1976) (updated

in Bouwer [1989]) was selected as the analysis method for unconfined aquifers,

although it is also considered a useful analysis method for confined slug tests.

Table F-9 summarizes the aquifer parameters obtained from the respective analyses.

F.4.1 Barometric Efficiency Calculation

As described by Clark (1967), the ratio of change in the water level in a well to the

change in atmospheric pressure that produces it is defined as the barometric

efficiency. Fluctuations of the water level caused by changes in atmospheric

pressure may obscure other fluctuations over time that are of interest. Such

effects are of special interest when evaluating pumping tests or long-term water-

level fluctuations. In some cases, atmospheric pressure changes in the short term
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may not significantly impact water-level changes. The barometric pressure may

be assumed constant when evaluating slug test results.

As illustrated in the following equation, the barometric efficiency is defined as the

change in the water level in the well to the change in barometric pressure over a

given time period:

Be- yah (1)APA

where

Be Barometric efficiency

¥ Specific weight of water _i:M_-.3:]

Ah Change in head or water level in well [L]

APA Change in barometric pressure [M/L2]

The specific gravity of water is equal to unity.

Assuming that 100 percent of the fluctuations in water level in a monitoring well

result from atmospheric pressure changes, the barometric efficiency of a moni-

toring well may be calculated as follows:

· Collect barometric pressure and water-level measurements at the same time.
If a barometric pressure is collected at a different time, linearly interpolate the
water level to estimate it for the time at which the barometric pressure was
collected.

· Calculate the incremental changes in barometric pressure (ABP) and the
incremental changes in the water level (aWL) by subtracting the respective WL

or BP collected at a particular time (tn) from the value collected at the
previous time (tn_ 1).

· Sum the respective absolute values of the incremental AWL (AWl_tfl)+ ...
+AWL t n 1 +AWl'-t(n )andABP(ABP t()l +''' +ABPt(n 1 +ABPt())t°fOrtnthe
increasi_l _eries _;_P (_ABPt 1 + '" +_ABP '+_,ABP _ and _AWL( t ri1 t(n)
(_ AWLt(1)+ ... + _',AWLt(n_l)+_.A_Lt(n)), respe:_twle)ly.

· Plot the increasing series 3,',BP versus the increasing series _.AWL. The slope
of a straight line fit through these points is the barometric efficiency:
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Barometric efficiency (percent) = (_AWL/_ABP) x 100

When calculating the barometric efficiency in this manner, a straight line is fit

through only those data that appear to be affected by barometric pressure. If

recovery data is being used, for example, the slope of the line (_AWL divided by

_ABP) will be much greater than the actual barometric efficiency, because the

water level is also changing as a result of pumping.

F.4.2 Pumping Test Analysis

F.4.2.1 Cooper-Jacob Method

For nonsteady-state radial flow without vertical movement, Theis (1935) noticed

that the discharge of a well is equivalent to the rate of decline of head multiplied

by the storativity, summed over the area of recharge. He developed a solution to

the following equation:

OQ

Q T/e -Udu (2)s-4_ u
u

Where

s Drawdown [L]

Q Discharge rate [L3/'T-J

T Transmissivity [L2/T]

u Variable of integration

The solution to the equation assumes the following:

· The aquifer is homogeneous, is isotropic, and has a uniform thickness over
the area influenced by the test.

· The aquifer has infinite areal extent (practically its boundaries are beyond the
significant effects of the well in the time considered).

· The discharging well penetrates the entire thickness of the aquifer.
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· The well has an infinitesimal diameter (of no practical significance for periods
of pumping longer than a few minutes).

· The water removed from storage is discharged instantaneously with decline in
head.

· Before pumping, the piezometric surface is horizontal over the area influenced
by the test.

The solution to Equation 2 can be given by the infinite series as follows:

U 2 U 3
s- Q [-0.577216 - In u + u--- +-- - ...] (3)4_ T 2.2! 3.3!

where

u - r2S (4)
4_

and

r Distance between the observation well and the pumping well [L]

S Aquifer storativity [dimensionless]

t Time since pumping began at a constant discharge [T]

The value of the series is commonly expressed as the well function of u, or W(u).

Carrying this nomenclature forward, for given values of u and W(u), T may be

determined from:

T- O IN{u) (5)
4_s

and S may be determined by rewriting Equation 4:

S- 4Tut (6)
r 2

At long pumping times the value of u becomes successively smaller. The Cooper-

Jacob semi-logarithmic straight-line method of analysis takes advantage of the fact

that, for values of u < 0.01, only the first two terms are significant. The rest of the
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infinite series beyond In u is negligible. By noting that the term In u = 2.3 log u,

Equation 5 can be simplified to:

s - 2.3Q log (2'25 Tt) (7)
4_ T S r2

The value of the log term can be obtained by plotting the drawdown as a function

of logarithmic time (Figure F-4). Taking advantage of this and rearranging

Equation 7, the aquifer transmissivity can be calculated as follows:

T = 2.3Q (8)
4_&s

where As is the change in drawdown over one log cycle. In plotting the data for

the straight-line solution, S can be estimated by extending the line until it

intersects the line of zero drawdown. The equation is as follows:

S = 2.25 T (__t) (at the point of zero drawdown) (9)
r'

It is important to apply the rule that u < 0.01 for the approximation. By examining

Equation 3, u becomes small at large t and small r, since S and T are constants.

From a practical standpoint, this means fitting the straight line to later time data.

F.4.2.2 Agarwal, AI-Hussainy, and Ramey Method

The method suggested by Agarwal, AI-Hussainy, and Ramey (1970) is based on

the analysis presented by Papadopulos and Cooper (1967) for well bore storage

corrections of aquifer test data from large-diameter wells or Iow-permeability

formations. The first 30 to 60 seconds of drawdown versus time data are plotted

on an arithmetic scale, and a straight line is fit to the initial data. The slope of the

line is calculated and set equal to the discharge rate divided by Cw, a coefficient

that describes the amount of water per foot of casing derived under well bore

storage conditions. From the type curves in Papadopulos and Cooper (1967), a

criterion for determining the minimum time for applicability of the Cooper-Jacob

method can be established. This critical time is given below:
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to- 100 Cw (10)4_ T

where

t c Critical time IT]

Cw Coefficient equal to discharge, Q, divided by slope of line as described

above [L3/L]

Figure F-5 presents an example of straight-line fit on a plot of water level versus

time data. The transmissivity of the aquifer at the well is then calculated from the

Cooper-Jacob semilogarithmic plot using only that portion of the data that was

collected later than the critical time calculated. The T value used in Equation 10 is

a first approximation obtained for all of the data.

F.4.2.3 Theis Recovery Method

The recovery test data can be analyzed in similar fashion (Figure F-6). Theis

(1935) showed that the residual drawdown can be given as:

si- 4_Q/W(u)-w(u/)] (11)

where

s' Residual drawdown [L]

u' Variable of integration for recovery

W(u') Well function of u'

and

U/- r2S (12)
4Tt/

where t' FI-] is the time since pumping stopped or recovery began. Once again,

for sufficiently small values of u and u', small r and large t', the two well functions

in Equation 11 can be approximated by the first two terms of the infinite series

and written as follows:
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s / _ 2.3Q log (t) (13)
4_ T t'

By noting the As' per log cycle of t/t', the transmissivity becomes:

T - 2.3Q (14)
4_/ts /

No comparable value of S can be determined by the r.ecovery method.

F.4.2.4 Hantush Method

Hantush and Jacob (1955) developed an equation for nonsteady radial flow in an

infinite leaky confined aquifer to consider an aquifer overlain by a confining bed of

Iow permeability. Hantush (1960) presented a modification of the theory of leaky

confined aquifers to consider the storage of water in the confining beds. His

equations are as follows:

s- o /-/(u,p) (is)
4_T

where

O0

H(u,p)= f e_ erfc(. PI_ ) dy (16)

u y

and u is defined previously in Equation 4, and y is the variable of integration. As

simplified from Hantush (1960),

P = 4b('K-_'s + KS, '

where

K Hydraulic conductivity of main aquifer [I.J'l-]

K' Hydraulic conductivity of overlying confining layer [L./']']

K" Hydraulic conductivity of underlying confining layer [L/TI

S=bS s Storage coefficient of the main aquifer

S'=b'S s' Storage coefficient of the overlying confining layers
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S"=b"Ss" Storage coefficient of the underlying confining layer

Ss Specific storage (storage coefficient per vertical unit of thickness

b) of the main aquifer [l/L]

Ss' Specific storage (storage coefficient per vertical unit of thickness

b') of the overlying aquifer [l/L]

Ss" Specific storage (storage coefficient per vertical unit of thickness

b") of the underlying aquifer [l/L]

We can derive

S = 4T (fir2) (18)
(l/u)

As K' and K" (and 13)approach zero, H(u,13) approaches W(u), and Equation 15

becomes the Theis equation. Type curves of 1/u versus H(u,8), such as those

shown in Figure F-7, were prepared by McClelland (1961) and found in Lohman

(1979). Time-drawdown and time-recovery data can be plotted and superposed

on these logarithmic-type curves of 1/u versus H(u,13)for various values of 8. The

value of 13for the curve chosen is noted. For arbitrary but convenient values of

1/u=1 and H(u,13)=1, the corresponding values of s and t are read, and

substituted into Equations 15 and 18 to calculate T and S, respectively.

F.4.3 Slug Test Analysis

Data were analyzed using the Cooper, Bredehoeft, and Papadopulos Method and

the Bouwer and Rice Method. Both methods assume that water level in the well

returns to its undisturbed level exponentially, neglecting inertial effects, or

turbulence. The time-drawdown data were corrected to eliminate the erratic head

changes that typically occurred in the first 5-15 seconds of the tests. The elapsed

time associated with the maximum drawdown was subtracted from all times, giving

the maximum drawdown a time of zero.

F.4.3.1 Cooper, Bredehoeft and Papadopulos Method
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The Cooper, Bredehoeft, and Papadopulos Method is a curve-fitting method

derived for fully penetrating wells in confined aquifers. After the initial change in

water level inside the well, groundwater flows to the well in a nonsteady state.

Cooper and others used a heat flow analogy to relate the change in head to

transmissivity, storage, and well geometry.

When the slug is pulled out of the well, the instantaneous change in water level,

hb [L], is related to the volume of the slug:

V
hb - (19)

.rw

where

V = Volume of slug [L3]

rws = Radius of well storage (casing or effective radius) [L].

The rise of water level in the well is defined by:

ht = ho F((z,p) (20)

where

ht = Change in water level (drawdown) in the well at time t>t o

ILl

ho -- Initial change in water level (maximum drawdown) at time

to=0 [L]
F(a,13') = Dimensionless drawdown

B' = Dimensionless time

and

p'r , (21)T-
t

where rb [L] is the radial distance from well center to undisturbed aquifer. For

each value of cz,a curve relates F(a,8') to 8'. A set of type curves is presented in
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$- ar2 (22)
r;

Figure F-8.

Time-drawdown data can be plotted on a semilogarithmic graph, with the ratio of

h/h o on the arithmetic axis and with time on the logarithmic axis. The data plot is

overlain with the set of type curves, and the best-fitting type curve is selected by

keeping the 13'and t axes coinciding and moving the plots horizontally. The value

of a for the curve chosen is noted. For an arbitrary but convenient value of 13'=1,

the corresponding value of t is read from the time axis of the data plot, and is

substituted into Equation 21 to calculate T. Finally, S can be computed from

Equation 22.

F.4.3.2 Bouwer and Rice Method

The Bouwer and Rice (1976) method was developed for fully and partially

penetrating wells in unconfined and confined aquifers. The method is based on a

version of the Theis equation, which describes steady-state flow to a well after a

sudden lowering of the head in the well:

Q = 27: KL h (23)
In (R,Jrb)

where

L = Length of casing through which water flows into the well [L]

Re = Radial distance over which the difference in water level, h, is

dissipated in the aquifer to some insignificant (negligible) level [L]

rb = Radial distance from well center to undisturbed aquifer (borehole

radius) [L]

The Theis equation describes steady-state groundwater flow, and hence is valid

only for the first part of a slug test, when water is flowing into the well relatively

unaffected by changes in the saturated screen length, or by the exponential

decrease of the hydraulic gradient toward the well. Negligible drawdown of the
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water table in the aquifer around the well is assumed to occur, as the Theis

equation requires aquifer thickness to be uniform around the well. Similarly, the

negligible drawdown condition is also implicitly required by horizontal flow to the

well, that is, no vertical flow is assumed to exist between the water table and the

screen.

After removal of the slug, the subsequent rise in water level is described by:

dh -Q
- (24)

dt rcr2

where rws is the radius of the well, either the unscreened casing radius (rc) where

head is rising, or the effective radius (re), which takes into account well bore

storage often as represented by the porosity of the filter pack. Bouwer (1989)

accounted for the well bore storage and defined the effective radius as:

re: Ir2 + n(r2- r2)]°'s (25)

where n is porosity of the filter pack. Combining Equations 24 and 25, integrating,

and solving for K gives:

K = rw2sIn (RJrb) I In --h° (26)
2L t h t

where ho is the water level at time -- O, and ht is the water level at time t. All of

the parameters in Equation 26, except Re, are known in advance of analysis, and

are depicted in Figure F-9. The well shown in the figure is partially penetrating,

and the water table is above the screen and filter pack. For a fully penetrating

well, b equals H. This second configuration reflects assumptions made for the RI

analyses. The reason is discussed further in Section F.5.3.

Bouwer and Rice determined values of Re using an electrical resistance network

analog, with different values of rb, L, b, and H. The base of the aquifer was

represented as a nonconducting boundary, and the water table as a constant

plane source of current. The electrical analog could also be considered as a

confined system, with the plane source representing an impermeable or semi-
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permeable aquifer boundary. They derived the following empirical equations,

which relate Re to the geometry and boundary conditions of the electrical analog:

(For partially penetrating wells),

In Re [1'1rb = In (H/th) . A+ B ln [(b-H)/rb]l-'L/rb (27)

(For fully penetrating wells),

InR'=['rb In (Hlrb)l'l+_rrb] -1 (28)

where A, B, and C are dimensionless parameters.

Empirical curves relating the constants A, B, and C to the ratio L/rb, as derived by

'the electrical analog work, are shown in Figure F-10. With the ratio L/rb known in

advance, the applicable constant(s) can be determined from the curves, and the

value of Re can be computed from either Equations 27 or 28. A straight line can

be drawn on a plot of drawdown ht (logarithmic axis) versus time t (arithmetic

axis). Hydraulic conductivity is calculated using Equation 26 with arbitrary t and ht

values read from the straight line drawn.

F.5. Discussion of Results

A discussion of well construction is provided here as a preamble to the discussion of

aquifer test analysis results. Some of the wells that were drilled at the Station,

especially in the early stages of the field investigation, were screened partially in silt and

clay layers. A combination of factors contributed to this: (1) groundwater beneath the

Station was found to be actually under confined rather than unconfined conditions, (2)

the uncertainty during drilling in finding the first groundwater versus the first coarse-

grained zone, and (3) strict adherence to well construction specifications.

Before the start of the field investigation at the Station, the site was believed to be

situated in the forebay (unconfined) area and not in the pressure (confined) area. The
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well construction specifications called for placement of the screen in the shallowest

permeable (coarse-grained) zone, even if that did not coincide with the first occurrence

of groundwater. The specifications also called for extending the screen to 5 feet above

the top of the shallowest permeable zone to allow for seasonal variations of the water

table assuming unconfined aquifer conditions. However, field implementation of such

specifications in a complex heterogeneous system found beneath the Station was not

an easy task.

As drilling proceeded and increasing evidence supported observations that the aquifer

system beneath the Station may be confined, greater scrutiny was given to placing the

well screen adjacent to only coarse-grained zones. The requirement of 5 foot of screen

above the water table was relaxed to maximize screen length in the permeable zone.

Interpretation of aquifer test data in these wells should take into account the well

construction.

F.5.1 Water-Level Monitoring

F.5.1.1 Barometric Efficiency

Table F-10 presents the results of barometric efficiency calculations for wells

drilled during the RI. A sample calculation is presented in Attachment 1.

The barometric efficiency estimates range from 0.09 to 1.9. The results fall into

fairly narrow ranges: three estimates are greater than 1.3; seventeen estimates

cluster closely around 1.0; seventeen estimates cluster closely around 0.5; twelve

estimates cluster around 0.3; and four estimates are below 0.25. In wells with

greater than 1.0 estimates of barometric efficiency, one unit of change in

barometric pressure results in greater than one unit of change in water level. This

appears paradoxical.

A possible cause focuses on the water level and barometric pressure transducers

used. In-Situ, Inc., manufacturer of the pressure transducers and the data

loggers, was contacted to ascertain if the instruments were functioning properly.

An effort was made to determine if improper operation of the instruments may be
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a cause. Field data downloaded from the data loggers were reviewed to

determine if the pressure transducer constants were entered incorrectly by field

crew. No systematic problems were discovered.

The Station is too far from the ocean to be under the influence of tidal effects.

External loading effects, such as planes landing and railroad trains passing, are

not reasonable causes. A review of field data did not show water levels in wells

located near the runways or the railroad tracks to be affected differently when

compared with other wells.

A possible physical explanation may be found in Weeks (1979). Inspection of the

hydrographs and barographs plotted together indicates that a phase lag and/or

frequency mismatch may occur. Weeks (1979) hypothesized that barometric

pressure changes are transmitted instantaneously down the well, but are delayed

in the unsaturated zone due to the thick overburden. In other words, soil gas

pressure (movement of air into or out of the unsaturated zone) may be decreasing

in response to the previous decline in barometric pressure at the same time

barometric pressure is rising. Therefore, because water level change is due to soil

gas pressure at the water table (delayed response) and the barometric pressure at

land surface (instantaneous transmission), it may exceed the barometric pressure

change alone. With the mechanism described by Weeks operating, one gets

various combinations of barometric efficiencies that can add up to over 1.0.

The field data were not analyzed using the method suggested by Weeks (1979).

F.5.1.2 Hydraulic Response to Pumping of Area Wells

From the background monitoring program, response to pumping in the vicinity of

the Station was observed. Area groundwater withdrawal is associated with water

supply wells. In the vicinity of the Station, pumping is believed to occur at depth

to the north, west, and south of the Station. Pumping to the east of the Station is

also suspected although response to it was not observed directly from monitoring.

The difference in screen depths of area water supply wells (all at greater depths)

and most of the monitoring wells drilled (mostly shallow) during the RI partially
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hampers such direct observation. An on-Station pumping well is known to exist at

the west end of the main east-west runway; its pumping appeared to affect the

deeper screened units of Well Clusters 3 and 4 located in the southwest quadrant

of the Station.

F.5.2 Pumping Test Analysis

Table F-11 presents the results for the pumping tests conducted for the RI.

Preferred results, summarized in Table F-2,are highlighted in bold. In general, for

the single-well tests, the estimates obtained using the recovery data were chosen.

Fluctuations in discharge rates and well losses were variables of concern during

pumping but not during recovery. Other factors, such as critical time estimates

and whether check valves were functioning properly, were considered. Sample

calculations of the time to end of significant well bore storage effects and

pumping test analysis methods are presented in Attachments 2 to 5. Data plots of

all the pumping test analyses are in Attachment 8.

Water-level measurements collected during the short-term pumping tests were not

corrected for barometric pressure effects because the barometric-induced water

level fluctuations were small in comparison with changes caused by pumping.

Although unnecessary, the lone exceptions are corrections to the data collected in

Well RW-2,an observation well for pumping Well 5B. Field data for all wells were

reviewed to confirm that the barometric effects on water-level changes were

negligible.

For the long-term pumping test conducted at Well 5D, the water levels for the

pumping well, and the piezometer (Well 5E) were corrected for barometric effects.

The correction is necessary because of smaller changes in drawdown at later

stages of pumping. Fluctuations of water level caused by barometric pressure

effects may be more significant. The test data in Well 103 collected in support of

OCWD's pumping test at Well IDP1 were not corrected for barometric effects

because atmospheric data were not available.
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Hydraulic conductivity values were calculated from transmissivity values estimated

from the analyses by assuming a saturated thickness. In some cases, the static

water level was within the screened interval of the monitoring wells, while in others

the static water level was above the screened interval. The monitoring well

screened interval depths and the depths to static water level are listed in Table F-3

(Subsection F.3). For the former case, the saturated thickness was assumed to

consist of the saturated screen length. For the latter case, the saturated thickness

was assumed to consist of the entire well screen, generally 20 or 40 feet. The K

values for some wells may be greater than those estimated because, as discussed

above, the effective saturated thickness in some wells may be less than either the

saturated screen length or the well screen.

F.5.2.1 Cooper-Jacob Method

For the majority of the wells tested, the pumping well is also the observation well.

If the u < 0.01 rule were applied in the strictest sense, the criterion can be

achieved at relatively small time t because the radial distance r for these wells is

small, say the radius of the well bore. However, storativity estimates based on

drawdown data are not expected to be valid for the pumping well because the r

value is difficult to estimate. Therefore, estimates of u values to determine the

validity of the Cooper-Jacob approximation is generally not done for the pumping

well data.

F.5.2.2 Hantush Method

Due to the unconsolidated nature of the confining layers, the Hantush Method is

used to analyze the multiple-well test data. The Hantush-Jacob Method, which

assumes no storage in the confining layers, is used generally only when very stiff

aquitards are present.

F.5.3 Slug Test Analysis

Table F-12 presents the results for the slug tests conducted for the RI. As with

the pumping tests, the preferred results (summarized in Table F-2) are highlighted

10020720.SCO\93\YC F-26



TM'CT0145 CLE-CO1_1F145-B18-O001

in bold. In all cases, estimates resulting from the first test were chosen. Results

from the Bouwer and Rice analysis were chosen if the test data did not fit the

Cooper, Bredehoeft, and Papadopulos type of curves well, and/or if the

"double-straight-line" effect was observed. Otherwise, the estimates from both

slug test analysis methods were averaged. Field factors were considered in the

selection process. Sample calculations for both analysis methods are presented

in Attachments 6 and 7. The data plots for the slug tests are in Attachment 9.

The slug test data were analyzed using both the Cooper, Bredehoeft, and

Papadopulos Method, and the Bouwer and Rice Method for two reasons. First,

the findings suggest that the aquifer beneath the main part of the Station may be

confined. Therefore, a method such as Cooper, Bredehoeft, and Papadopulos is

appropriate. A more flexible method such as Bouwer and Rice, which has been

found to be useful for both unconfined and confined conditions, is also used.

Slug test results are representative of a relatively small portion of the aquifer in

comparison with pumping tests. The time-drawdown data are usually influenced

by well construction and degree of well development. Both analysis methods

must be carefully applied to yield parameter values that represent the formation

rather than the filter pack, or other aspects of the well bore. The larger the slug

volume and the longer the screen, the larger the sample of aquifer material tested.

Poor development of several wells of Cluster Wells 1 and 2 deserves

consideration. All boreholes of the two cluster wells were drilled using the mud

rotary technique. Results of the slug tests for Wells lA, lB, 2A, 2C, and 2D

should be considered while noting the difficulty of properly developing the wells.

F.5.3.1 Cooper, Bredehoeft, and Papadopulos Method

The analysis method considers the effects of well bore storage, a definite

advantage. However, field data may or may not have the S-shape required for the

type curve matching. Even in wells believed to be confined, early data tend to

deviate from the S-shape. Additionally, although a storage coefficient is estimated

using this method, the type curves are similar in shape and a unique match may
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be difficult to make. The storage coefficient is very sensitive to the curve-fitting

process, whereas the sensitivity of the transmissivity value to the curve-fitting is

much smaller.

F.5.3.2 Bouwer and Rice Method

All slug tests analyzed using the Bouwer and Rice method were assumed to be

fully penetrating because the aquifer thickness was not known. The sensitivity of

hydraulic conductivity (K) to aquifer thickness (b) was assessed for 20 percent of

the slug-tested wells. In all cases, the K values estimated for the fully penetrating

configuration were no more than 25 percent greater than K values estimated for

the partially penetrating configuration, with b (100 feet and greater) being much

greater than the column of water above the bottom of the well screen (H). Thus,

only Equation 28 (Subsection F.4.3.2) was used. The base of the aquifer was not

a focus of the field investigation, and therefore is assumed to be at the bottom of

the screen for the analyses.

The screen length, L, is set as either the full screen length in the case where static

water level is above the top of the screen, or the saturated screen length where

static water level was below the top of the screen. The radius of well screen was

either the radius of the casing where the static water level was above the top of

the filter pack, or the effective radius where the static water level was below the

top of the filter pack. As required by well construction specifications, the filter

pack extended above the top of the screen.

The test data usually do not show a simple straight line on the semilogarithmic

plot. Early data may be attributed to inertial effects. A "double straight-line" effect

is often observed as early data in unconfined wells exhibit a straight line of

steeper slope than later data. This rapid recovery in the early part of the test is

attributed to drainage of water from the filter pack and the developed zone. After

this initial drainage of the higher hydraulic conductivity zone around the well

screen, water level rises more slowly as groundwater from the formation begins to

flow to the well.
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At late time, the steady-state flow assumption used is no longer valid. As the test

progresses, the flow rate into the well decreases, and the drawdown data deviate

from the straight line for large t. Hence, the drawdown data that occur between

the early rapid rise and the late slowing rise represent the correct data to fit the

straight line.
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Table F-1
Summary of Monitoring Wells

MCAS El Toro Phase I RI Technical Memorandum

Number of Wells
Depth Range

Well Type (feet) OU-1 OU-2 OU-3

Single-Point 70 - 290a 12 16 38

Multidepth 135 - 490 10 ....

Cluster 6 (25b) ....

Multiport 4 (20b) ....

a One well, a piezometer, is screened to 495 ft.
b Total number of screened zones.
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TableF-2

Summaryof AquiferParameters
MCASElToro PhaseIRITechnicalMemorandum Sheet1of2

Test Test Hydraulic Storage

Site Well Analysis Type Transmlssivity Conductivity Coefficient Leakage

No. No. Method (a) (10) (fi*fi/day) (fi/day) (c) Factor

OperableUnit (OU)-I
18 lB B&R/ CBP S 4.6 0.231 4 E-04

1E B&R S 22 2.02A B&R/ CBP S 0.15 0.01 5 E-04
2C B&R S 3.7 0.1c
2D Th:Recovery P 0.57 0.02
2D B&R S 0.28 0.01,

2E C-J:Pumping P 28 0.6c
3A Th:Recovery P 900 45.C
3B Th:Recovery P 1080 53.c
3E CBP S 9.0 0.22 2 E-06

4A C-J:Pumping P 350 17._
4B C-J:Pumping P 190 9.,r
5A B&R S 0.18 0.01

5B Th:Recovery P 250 12.4
5B/RW-2 H:Pumping P 396 9.c 7.8E-04 0.1

5C C-J:Pumping P 1250 63.C
5D __Th:Recovery P 1230 28._

5D/5E H:Pumping P 1250 27._ 1.3E-02 0_
12 Th:Re_covery P 0.42 0.01
14 C-J:_Pumping P 170 4.3
15 Th:Recovery P 0.61 0.02
16 C-J:Pumping P 400 11.4
17 Th:Recovery P 290 7.2
18 Th:Recovery P 47 1.2

19C Th:Recovery P 250 12.,_

19D C-J:Pumping P 3480 174
19E B&R/ CBP S 9.0 0.22 5 E-03
22 Th:Recovery P 230 5._
24 B&R/ CBP S 43 2.2 1E-03

101 C-J:Pumping P 190 4.7
IDP1 C-J:Pumping P 4170 34.8

IDPl/103 H:Pumping P 5680 56.8 6.3E-04 0.0,r
OperableUnit (OU)-2

2 25 B&R S 91 4.7
59 B&R S 35 1.7
60 B&R/ CBP S 14 0.52 2 E-04
61 B&R/ CBP S 7.6 0.3_ 9 E-05

3 26 C-J:Pumping P 390 10.3
39 C-J:Pumping P 55 1.S
63 Th:Recovery P 160 4.C
64 CBP S 120 3.C 8 E-07

65A B&R S 230 6._

5 67 Th:Recovery P 1670 44.1
68 B&R/ CBP S 68 3.4 8 E-05

10 77 Th:Recovery P 1690 42.4
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TableF-2

Summaryof AquiferParameters
MCASElToroPhaseI RITechnicalMemorandum Sheet2of2

Test Test Hydraulic Storage

see Well Analysis Type Transmlssivlty ConducUvlty Coemctent Leakage

No. No. Method(s) (b) (ft*ft/cby) (ft/day) (c) Factor

Operable Unit (OU)-3
1 57 B&R S 24 1.2

4 66 Th:Recovery P 450 11.3
6 69 B&R/ CBP S 44 1.1 2 E-04
7 70 B&R/ CBP S 100 2.7 1E-05

72 Th:Recovery_ P 32C 8.1
91 B&R S 17C 4.3
100 B&R S 8(; 2.(3

8 29 B&R/ CBP S 7.2 0.18 6 E-08
73 B&R S 57C 14.3

74 Th:Recovery P 920 23.1
9 75 Th:Recovery P 228(3 65.1
12 31 C-J:Pumping P 17C 4.3

48 B&R/ CBP S 380 9.7 1 E-05
13 32 B&R/ CBP S 47 1.1 8 E-05

78 Th:Recovery P 690 21.4
15 51 B&R S 20 0.52
16 33 B&R S 1.1 0.03

52 B&R/ CBP S 28 0.69 3 E-03
19 54 B&R S 26 0.86

85 B&R S 13 0.37
20 88 B&R S 11 0.29

21 56 Th:Recovery P 720 19.6
22 47 C-J:Pumping P 260 7.1

Note:Differenceswithtransmissivity,hydraulicconductivity,andstoragecoefficientvalueslistedin
TablesF-11andF-12aredueto useof differentsignificantfigures.

(a) TestAnalysisMethod
B&R: BouwerandRice(1976),andBouwer(1989)
CBP: Cooper,BredehoeftandPapadopulos(1967)
C-J: Cooper-Jacob (1946)

H: Hantush(1960)

Th: Theis- Recovery (1935)

(b) Test Type

S: Slugtest

P: Pumpingtest
(c) AllstoragecoefficientscalculatedforslugtestresultsusedtheCooper,Bredehoeftand

Papadopulosmethod.Thevaluesaresensitivetothecurve-r_ngprocessandareonly
orderofmagnitudeestimates.
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B TableF_

! MonitoringWellConstructionSummary
MCASElToroPhaseIRITechnicalMemorandum Sheet1 of2

I

'I Depth Ground Sa'_led Intm'va/ Scar#ned
toWater Surface Depth Elevation Weft

Well Site During FJevedon (bet) (#et), Dia.
No. No. Ted (feet) From To From To (in.)

lA '18 "' 231 393 466 48( -73 -9:_ 5
lB 198 393 396 411 -3 -23 5
1E 214 391 205 221 186 166 4
2A 18 175 391 462 48; -71 -91 6
2C 175 391 358 370 33 13 5
2D 176 391 294 314 97 77 5
2E , 180 39'1' 198 233 193 1581 5
3A 18 125 280 370 39C -90 -110; 5
3B 117 280 280 30( 0 -20: 5

3E . 112 279 124 !6,4 155 115' 4
4A 18 102 243 286 30( -43 -_ 5

4B . 88... 243 190 2!.( 53 ., _ 4
5A 18 96 270 462 482 -192 -21: 5
5B 95 274 321 341 -47 -67 5
5C 90 270 225 24_ 45 2_ 5
5D 89 271 83 133 188 13_ 6
sE s5 270! 60 13G 190 14C 2
12 165 30.' 16S ;'O5 .0 10C 4
14 18 73 26_ 75 115 193 15: 4
15 _18 175 320 175 215 145 10_ 4
16 _18 228 37E 223 263 153 11: 5
17 '18 147 37E 215 25_ 161 121 5
18 .18 13_ 270 140 180 136 66 4

19C 18 1111 232 257 277 -25 -45 5
19D 10C 232 150 170 82 62 5
19E 97 232 98 138 134 94 4
22 ,18 246: 420 247 287 176 139 5
24 .18 47 617 51 71 5GG 546 4
25 2 56 54( 55 75 491 47' 4
26 .3 232 41! 230 270 189 14{} 5
29 .8 92 273 .. 95 135 178 138 4
31 ,12 102 2,50 105, 145 151 111 4

32 ,13 142 285 144 184 141 101 4
33 16 182 337 180 220 . 167 117 4
39 3 241 416 23C 270 189 149 5
47 22 120 277 110 156 161 121 4
48 _12 96 247 961 135 152 11; 4
51 .!5 127 27( 125 165 14! 105 4
52 .16 182 333 182 222 151 111 4
54 L19 149 332 141 i'8,1m ....191 151 4
56 21 95 256 92 132 164 12_ 4
57 1 62 630 63 83 567 547 4
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TableF-3

MonitoringWellConstructionSummary
MCASElToroPhaseIRITechnicalMemorandum Sheet2 of

D_ Ground ScreenedInterva/ ScreenedIntervel

to Water Surface Depth Elevation Well

Well Site During Elevation (feet) (feet) Dia.

No. No. Test (feet) From To From To (in.)

59 2 68 50( 69 89 437 417 4
60 2 71 49! 80 100 419 399 4
61 2 60 514 80 100 434 414 4
63 3 224 403 235 275 168 128 5
64 3 243 419 245 285 174 134 5

65A 3 233 409 230 270 179 139 5
66 4 224 401 250 290 151 111 5
67 5 189 428 187 227 241 201 5
68 5 185 417 190 210 227 207 5
69 6 142 32' 150 19(; 174 134 4
70 7 128 294 125 165 169 129 4
72 7 108 277 110 15C 167 127 4
73 8 88 264 90 13C 174 134 4
74 8 90 264 90 13C 174 134 4
75 9 119 270 114 154 156 116 4
77 10 109 272 130 17(3 142 102 4
78 13 135 276 127 167 143 109 4
85 19 148 329 143 183 186 146 4
88 20 188 332 185 225 147 107 4
91 7 109 27, 110 150 164 124 4
100 7 109 287 131 171 156 11t 4
101 18 86 23l 90 130 140 10(3 4
103 18 122 25: 395 495 -143 -243 4

_lote:

Duringtesting,thedepthtowaterismeasuredfroma measuringpointelevation.
Itmaydifferfromfinalgroundsurfaceelevationsetafterwellcompletion.
Thedifferenceisgenerallywithin0.5It.
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Table F-4

Available Water. Level Monitoring Hydrographs
MCAS El Toro Phase I RI Technical Memorandum

Well No. Site No. Well No. Site No.

lA 18 19D 18

1C 18 19E 18

1D 18 22 18

1E 18 26 3

2A 18 27 5

2C 18 31 12

2D 18 33 16

2E 18 37 21

3A 18 39 3

3B 18 40 4

3C 18 41 5

3E 18 45 9

4A 18 48 12

4B 18 50 14

5A 18 56 21

5B 18 66 4

5C 18 67 5

5D 18 72 7

5E 18 74 8

14 18 75 9

16 18 90 21

17 18 101 18

18 18 PS-4 18

19A 18 PS-6 18

19B 18 RW-2 18

19C 18
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Table F-5
Pumping Tests Performed

MCAS El Toro Phase I RI Technical Memorandum

Pumping Observation
SiteNo. WellNo. WellNo.

Operable Unit (OU) - 1:
18 2D 2D

2E 2E
3A 3A
3B 3B
4A 4A
4B 4B
5B 5B

RW-2
5C 5C
5D 5D

5E
12 12
14 14
15 15
16 16
17 17
18 18

19C 19C
19D 19D
22 22
101 101
IDP1 IDP1

103

Operable Unit (OU) - 2:
3 26 26

39 39
63 63

5 67 67
10 77 77

Operable Unit (OU) - 3:
4 66 66
7 72 72
8 74 74
9 75 75

12 31 31
13 78 78
21 56 56
22 47 47
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Table F-6

Pumping Rates, and Pumping Duration
MCAS El Toro Phase I RI Technical Memorandum

Average Pumping
Pumping Rate Duration

Well No. Site No. (gpm) (minutes)
2D 18 1.3 74

2E 18 4.1 265

3A 18 18 265

3B 18 18.7 241

4A 18 5.5 241

4B 18 36.5 203

5B 18 23.8 240

5C 18 19.3 190

5D(1) 18 20.4 1611

5D (2) 18 35 124

12 (1) 18 1.4 40

12 (2) 18 0.8 66
14 18 8.3 241

15 18 0.7 140

16 18 17 240

17 18 18 260

18 18 1.6 242

19C 18 10.6 242

19D 18 38 161

22 18 12 240

26 3 9.0 240

31 12 8.6 201

39 3 3.7 244

47 22 20 240

56 21 16 96

63 3 11.7 152

66 4 39 200

67 5 16.8 240

72 (1) 7 19 48

72 (2) 7 13.5 155
74 8 12 240

75 9 19 240

77 10 18.2 240

78 13 4.6 214

101 18 27 240

IDP1 18 1188 1769
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Table F-7

Data Logger Data Collection Frequency
(minutes)

MCAS El Toro Phase I RI Technical Memorandum

SE1000C SE2000

Time Range Data Collection Time Range Data Collection

From To Frequency From To Frequency

0 0.0333 0.0033 0 0.0833 0.0083

0.0333 0.333 0.0167 0.0833 0.500 0.0167

0.333 2 0.0833 0.500 2 0.0833

2 10 0.5 2 10 0.5

10 100 2 10 100 2

1O0 1000 10 1O0 1000 10

1000 -- 15a 1000 -- 15a

a Frequency set by operator.
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Table F-8
Slug Tests Performed

MCAS El Toro Phase I RI Technical Memorandum

Number of
SiteNo. WellNo. Tests

Operable Unit (OU) - 1
18 lB 2

1E 2

2A 1

2C 1

2D 2

3E 2

5A 1

19E 2

24 2

Operable Unit (OU). 2
2 25 2

59 2

60 2

61 2

3 64 2

65A 2

5 68 2

Operable Unit (OU) - 3

1 57 2

6 69 2

7 70 2

91 2

100 1

8 29 2

73 2

12 48 2

13 32 2

15 51 2

16 33 2

52 2

19 54 2

85 2

20 88 2
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Table F-9
Aquifer Test Analysis Methods

MCAS El Toro Phase I RI Technical Memorandum

Element Test Analysis Method Parameter

Water-Level Clark (1967) Be
Monitoring

Time of Significant Agarwal, AI-Hussainy, Ramey (1967) tc
Well Bore Storage

Pumping Tests Cooper-Jacob (1946) Single-Well T, K
w

Multiple-Well T, K , S
W

Theis Recovery (1935) Single-Well T, K

Multiple-Well T, K

Hantush (1960) Single-Well Not applicable

Multiple-Well T, K , S, B
11c

Slug Tests Cooper, Bredehoeft, and Papadopulos T, K , S
(1967)

Bouwer and Rice (1976) and Bouwer T , K, ho
(1989)

Be Barometric efficiency

Critical timeTransmissivity
K Hydraulic conductivity
S. Storage coefficient
K. K -- T/b, where b is the saturated thickness
T T = K(b), where b is as defined above
13 Leakage factor
ho Initial drawdown
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Table F-10
Barometric Efficiency Estimates

MCAS El Toro Phase I RI Technical Memorandum
Page 1 of 2

Well No. Site No. Barometric Efficiency
1C 18 0.41

1D 18 0.95
1E 18 0.33
2A 18 0.09
2C 18 0.22
2D 18 0.15
2E 18 0.49
3A 18 0.89
3B 18 0.74
3C 18 1.00
3E 18 0.53

5A 18 0.42/0.35/0.57
5B 18 0.28/0.28/0.28
5C 18 0.48/0.27/0.26
5D 18 0.35/0.19
5E 18 0.57/0.48
18 18 0.37/0.34

19D 18 0.46
19E 18 0.97
22 18 1.18
26 3 0.96
27 5 0.96
31 12 1.00

33 16 0.61
37 21 0.48
39 3 1.13
40 4 1.18
41 5 1.90
48 12 0.99
50 14 0.34

56 21 0.45
66 4 1.37
67 5 1.13
72 7 0.52
75 9 0.95
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Table F-10
Barometric Efficiency Estimates

MCAS El Toro Phase I RI Technical Memorandum
Page 2 of 2

Well No. Site No. Barometric Efficiency
90 21 0.92/0.52
101 18 0.47
PS-4 18 1.30/0.85/1.16

PS-6 18 0.98
RW-2 18 0.55/0.54/0.36
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TableF-11

PumpingTestResults
MCASElToroPhaseI RITechnicalMemorandum Sheet2of2

Input Parameters TeatResults Cdtlcsl

Pumping Saturated Test(a) Pumping Fbcovery Time

.ts,o.w.,,o,w.,o.<--) <') ""_ (_',)I (-'")I ('_',)I (_s) _....t r_, <.,.)(_"*)I (-'") ('_-)I (_') (_ (.,.) _o.-ts
OperableUnit(OU)-3:

4 66 66 39 40 C-J/Th 254.3 1903 6.4 2.2E-03 .... 6-60 451.4 3378 11.3 3.98E-03 30-2 __ 17
_ .. C-J 97.3 728 2.4 8.6E-04 -- _ 80-200 .........

7 72 72 19 40 C-J/Th 48.8 365 1.2 4.3E-04 -- - 10-30 324.0 2424 8.1 2.861E-03 10-2 12
13.5 - C-J/Th 62.6 469 1.6 5.5E-04 - - 15-70 310.9 2326 7.8 2.74E-03 20-2 18

8 74 74 12 40 C-J/Th 318.5 2383 8.0 2.8E-03 - - 20-240 922.8 6904 23.1 8.14E-03 40-4 8
9 75 75 19 35 C-J/Th 162.9 1219 4.7 1.6E-03 .... 80-240 2279.5 17056 65.1 2.30E-02 50-4 9
12 31 31 8.6 40 C-J/Th 171.2 1281 4.3 1.5E-03 - - 10-200 341.4 2555 8.5 3.01E-03 70-5 1.5 Recovery:titafter"slug"fromnocheckvalve.
13 78 78 4.6 32 Th .......... 685.3 5128 21.4 7.56E-03 10-2 - Pumpingdatanotuseable:largefluctuations.
21 56 56 16 37 C-J/Th 68.6 514 1.9 6:5E-04 .- - 10-240 724.2 5411] 19.6 6.91E-03 10-2 24

22 47 47 2(_ 36 C-J 257.3 1925 7.1 2.5E-03 - - I 6-240 ........ EarlytimeelectronicdataIosL
(a) TestAnalysisMethods

C-J: Cooper-Jacob(1946)
H: Hantush(1960)
Th: Theis-Recovery(1935)
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Table F-12

Slug Test Results
MCASElToroPhaseIRITechnicalUemomndum Sheet1of2

AnalysisInputParametms TestResults
Head Value

Casingor Saturated Water Change of BouwerandRice(1976)Method Cooper,BredehoeflandPapadopulos(1967)Method ...

InlUal Effective Borehole Aquifer Screen Column within b or H Initial Tmns-

Test Omwdown Radius Radius Thickness Langth Halght Gravel usedIn Dmwclown HydraulicConductivity mlsslvlty HydrualicConductivity Storage

Site Well Test y(O) (r) (r) (b) (L) (H) Pack AnalyMs h(O) (K) (1') (10 Coefficient

,o. ,o. ,o. (,.1) (,.t) (,,) (,-1) ;,,.1 Comments

DperableUnit(OU)-I
18 lB 1 2.718 0.2083 0.5417 201 20 201 n 25 2.56 1.5E-04 0.22 7.6E-05 3.4E-03 1.7E-04 0.24 8.6E-05 4 E-04 .........

--2 2.694 0.2083 0.5417 201 20 201 n 25 2.56 1.7E-04 0.24 8.6E-05 4.2E-03 2.1E-04 0.30 1.1E-04 2 E-O4_

1E 1 2.644 0.2872 0.4583 10.8 10.8 __ 10.8 y 10.8 1.34 1.5E-03.... 2.09 7.4E-04 .......... Poorfit1oCooperetal. method;exhibit
-2-- 2.919 0.2872 0.4583 10.8 10.8 10.8 ¥ 10.8 1.45 1.9E-03 2.71 9.6E-04 ........ "doublestraightline"effect.

2A 1 2.847 0.2083 0.5417 307 20 307 n 25 2.75 5.7E-06 0.01 2.9E-06 9.1E-05 4.6E-06 0.01 2.3E-06 5 E-04Poordevelopment;resultsunreliable
2C 1 2.6 0.2083 0.5417 203 20 203 n 25 2.61 1.3E-04 0.19 6.6E-05 6.7E-03 3.4E-04 0.48 1.7E-04 6 E-08
2D 1 2.951 0.2083 0.5417 138 20 138 n 25 2.73 9.6E-06___0.01 _4.9 E-06 1.6E-04 8.0E-06 0.01 4.1E-0{ 7 E-04

-2-- 2.975 0.2083 0.5417 138 20 138 n 25 2.78 1.0E-05 0.01 5.1E-06 1.4E-04 7.0E-06 0.01 3.6E-06 9 E-04
3E 1 3.429 0.1667 0,4583 52 40 52 n 52 3.28 8.9,?.-05 0.13 4.5E-05 6,0E-03 1.5E-04 0.22 7,6E-05 2 E-06

2- 3.415 0.1667 0.4583 52 40 52 ! n 52 3.29 8.9E-05 0.13 4.5E-05 6.5E-03 1.6E-04 0.23 8.3E-05 2 E-06
5A 1 2.885 0.2083 0.5417 385 20 385 n 25 2.88 6.1E-06 0.01 3.1E-0{ 4.6E-05 2.3E-06 0.003 1.2E-06 1E-03Poordevelopment;resultsunreliable
19E 1 2.95 0.2872 0.4583 40.7 40 40.7 y 40.7 2.65 1.7;_-04 0.24 8.6E-05_ 5.2E-03 1.3E-04 0.19 6.6E.05 5 E-03

2 2.937 0.2872 0.4583 40.7 40 40.7 y 40.7 2.58 1.7---04 0.24 8.6E-05 6.0E-03 1.5E-04 0.22 7.6E-05 4 E-03

24 _1 3.368 0.2872 0.4583 22.8 20 2Z8.... y 22.8 3.04_ _ 1.3E-03 1.87 6.6E-04 3.4E-02 1.7E-03 2.45 8.6E.04 1 E-03
2 3.891 0__872 0.4583- - 22.8 20 22.8 y 22.8 3.09 1.5;_-03 2.16 7.6E-04 4.3E-02 2.2E-03 3.10 1.1E-03 2 E-04

OperableUnit(OU)-2
2 25 1 2.83 0.2872 0.4583 19.2 19.2 19.2 .... y _ 19.2 1.46 3.3........--03 4.72 1.7E-03 ....... Poorfit toCooperet a_l.method;exhibit

2 2.979 0.2872 0.4583 19.2 19.2 19.2 y 19.2 1.36 3.2=-03 4.61 1.6E-0_ ........ "doublestraightline"effect
20.4 2.40 1.22-03 1.73 6.1E-04 ........ !Poorfit toCooperet al.method;exhibit59 1 2.825 0.2872 0.4583 20.4 20 20.4 y ....... __ _

2 2.67 0.2872 0.4583 20.3 - 20 20.3 y 20.4 2.37 1.2r-03 1.73 6.1E-04 ........ "doublestraightline"effect
60 1 3.915 0.1667 0.4583 26.3 20 26.3 n 26.3 3.72 3.2r'--04 0.46 1.6E-04 8.1E-03 4.1E-04 0.58_ 2.1E-04 2 E-04

2- 3.728 0.1667 0.4583 26.4 -- 20 26.4 n 26.4 3.74 3.4_-04 0.49 1.7E-04 1.3E-02 6.5E-04 0.94 3.3E-04 8 E-07
61 1 3.509 0.1667 0.4583 40 20 40 n 25 3.41 2.51'-04 0.36 1.3E-04 5.8E-03 2.9E-04 0.42 1.5E-04 9 E-05

2- - 3.469 0.1667 0.4583 40 20 '- 40 n 40 - 3.38 2.6':_-04 0.37 -1.3E-04 5.6E-03 2.8E-04 0.40 1.4E-04 8 E-05
3 64 1 1.919 0.2872 0.4583 41.9 40 41.9 y 41.9 1.71 8.1F-04 1.17 4.1E-04 8.3E-02 2.1E-03 2.99 1.1E-03 8 E-07

1.846 0.2872 0.4583 41.8 40 41.8 ¥ 41.8 1.65 8.4i--04 1.21 4.3E-04 8.1E-02 2.0E-03- 2.92 1.0E-03 1E-06
65A 1 1.955 0.3441 0.5417 35.6 35.6 35.6. y 35.6 1.84 4.51:-03 6.48 2.3E-03 ........ Poorfitto Cooperetal.method;exhibit

2 1.86 0.3441 0.5417 35.6 35.6 35.6 y 35.6 1.78 4.8!:.'--03 6.96 2.5E-03 ......... "doublestraightline"effect
5 68 1 2.139 0.2083 0.5417 22.3 20 22.3 n 22.3 1.98 1.8I'-03 2.59 9.1E-04 5.9E-02 3.0E-03 4.25 1.5E-03 8 E-05

2 2.142 0.2083 0.5417 22.3 20 22.3 n 22.3 2.07 2.1F-03 3.02 1.1E-03 6.5E-02 3.3E-03 4.68 1.7E-03 7 E-05
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TableF-12

Slug Test Results
MCASElToro PhaseIRITechnicalMemorandum Sheet2of2

AnalysisInputParameters TestResults
Heed Value

Casingor Saturated Water Change of BouwerandRice(1976)Method Cooper,eredehoeltandPapadopulos(1967)Method

Initial Effective Borehole Aquifer Screen Column within b or H InlUsi Trans-

Test Drawdown Radius Radius Thickness Length Height Gravel usedin Drawdown HydraulicConductivity missivlty HydrualicConductivity Storage

Site Well Test y(0) (r) (r) (b) (L) (H) Pack Analysis h(0) (K) (T) (K) Coefficient

,o. ,o. ,o. (,-) (,est) (..,) (,.,) (-t) (,,.) (,est) (,-) (..,,.)I (,*..,.) (..,.)l (s) Co.....
Operable(ou)-3

1 57 1 3.025 0.2872 0.4583 23.5 20 23.5 y 23.5 2.76 8.5E-04 1.22 4.3E-04 8.8E-03 4.4E-04 0.63 2.2E-04__1E-02
2 2.96 0.2872 0.4583 23.4 - 20 23.4 y 23.4 2.70 7.7E-04 1.11 3.9E-04 8.4E-03 4.2E-04 0.60 2.1E-04 2 E-02

6 69 1 3.534 1.667 0.4583 50.3 40 50.3 n 50.3 3.34 7.5E-04 1.08 3.8E-04 3.1E-02 7.8E-04___ 1.12 3.9E-04 2 E-04 ....
2 3.501 1.667 0.4583 50.3 40 - 50.3 n 50.3 3.46 8.2E-04 1.18 4.2E-04 5.5E-03 1.4E-04 0.20 7.0E-05 2 E-06

7 70 1 2.826 2.872 0.4583 37.4 37.4 37.4 y 37.4 2.67 1.3E-03 1.92 6.8E-04 9.4E-02 2.5E-03 3.62 1.3E-03 1 E-05
--2-- 4.044 2.872 - 0.4583 37.5 37.5 37.5 y 37.5 2.87 1.4E-03 2.03 7.2E-04 3.6E-02 9.6E-04 1.38 4.9E-04 5 E-02

91 1 2.916 2.872 0.4583 42.3 40 42.3 y 42.3 2.83 3.0E-03 4.32 1.5E-03 5.6E-01 1.4E-02 20.16 7.1E-03 1E-13
2 - 3.092 2.872 0.4583 42.3 40 42.3 y 42.3 3.93 4.7E-03 6.77 2.4E-03 4.3E-01 1.1E-02 15.48 5.5E-03 4 E-l(

100 1 2.868 0.1667 0.4583 62 40 62 n 45 2,76 1.4E-03 2.02 7.1E-04 1.5E-01 3.8E-03 5.40 1.9E-03 1E-08
8 29 1 3.266 0.1667 0.4583 43.6 40 43.6 n 43.6 3.24 7.4E-05 0.11 3.8E-05 6.9E-03 1.7E-04 0.25 8.8E-05 6 E-08

2 3.237 0.1667 0.4583 43.6 40 43.6 n 43.6 3.16 8.4E-05 0.12 4.3E-05 6.3E-03 1.6E-04 0.23 8.0E-05 8 E-07
73 1 2.807 2.872 0.4583 41.7 40 41.7 y 41.7 2.94 9.9E-03 14.26 5.0E-03 .... __ - .... Poorfitto Cooperetal. method_

2 3.054 2.872 0.4583 41.7 40 41.7 >, 41.7 2.74 9.3E-03 13.39 4.7E-03 .........
12 48 1 3.194 0.2872 0.4583 39.4 39.4 39.4 _ Y_ _ 39-4.... 2.94 4.6E-03 _ 6.62 2.3E.03 3.5E-01 8.9.......E-03 12.79 4.5E-03 1 E-05 ......

2- 2.931 0.2872 0.4583 39.4 - 39.5 39.5 y 39.5 2.93 4.8E-03 6.94 2.4E-03 6.0E-01 1.5E-02 21.87 7.7E-03 9 E-09
13 32 1 3.464 0.2872 0.4583 43.1 40 43.1 y 43.1 2.95 6.3_4 r_0.91 3.2E'04 3.7E-02 9.3E-04 __1.33 4.7E-04 8 E-05

2 2.925 0.2872 0.4583 43.1 -- 40 43.1 y 43.1 2.80 7.2E'04 1.04 3.7E'04 6.2E'02 1.6E'03 2.23 7.9E'04 1E'06
15 51 1 3.382 0.2872 0.4583 38.4 38.4 38.4 y 38.4 1.74 3.6E'04 0.52 1.8E'04 .... __ ..... Poorfitto Cooperetal. method;exhibit

2- 2.816 0.2872 -0.4583 38.4 38.4-- 38.4 y 38.4 1.64 2.4E-04 0.35 1.2E-04 .......... "doublestrai(jhtline"effect
16 33 1 0.283 0.2872 0.4583 37.7 37.7 37.7 y 37.7 0.25 2.0,=.-05 0.03 1.0E-05 -- - _ -- _.- - Poortitto Cooperetal. method

2 0.266 0.2872 0.4583 37.7 37.7 37.7 y 37.7 0.24 3.5E-05_ 0-05 1.8E-05 .......
52 1 2.669 0.2872 0.4583 40.6 40 40.6 y 40.6 2.41 5.1E-04 0.73 2.6E-04 1.8E-02 4.5E-04 0.65 2.3E-04.... 3 E-03

--2-- 2.65 - 0.2872 - 0.45_83- 40.6 40 40.6 y 40.6 2.49 5.8E-04 0.84 2.9E-04 2.7E-02 6.8E-04 0.97 3.4E-04 6 E-04
19 54 1 3.253 0.2872 0.4583 30.7 30.7 30.7 y 30.7 1,08 6,0E-04 0.86 3.0E-04 ..... _ -- - Poorlitto Cooperetal, method;exhibit

2 2.346 0.2872 0.4583 30.6 30.6 30.6 y 30.7 1.07 7.8E-04 1.12 4.0E-04 ......... "doublestraicjhtline"effect
85 1 2.983 0.2872 0.4583 35.3 35.3 35.3_ y _ 35.3 1.38 2.6F-04 0.37 1.3E-04 ........ Poorlitto Cooperetal. me_od;?x_hibit

2 2.441 0.2872 0.4583 35.3 -- 35.3 35.3 y 35.3 1.36 3.:ZE-04 0.46 1.6E-04 ......... "doublestraicjhtline"effect
20 88 1 2.773 0.2872 0.4583 37.2 37.2 37.2 y 37.2 0.75 2.0i-'-04 0.29 1.0E-04 ...... _ .... Poorfitto Cooperetal.met_hod;exhibit

2- 2.876 0.2872 0.4583 37.2 37.2 37.2 y 37.2 0.74 2.25-04 0.32 1.1E-04 .......... "doublestraightline"effect

Notes
1. Radiusofcasingisadjustedforheadrisingingravel-packedpartofwell.
2. Radiusofboreholeisdrilledradius.

3. Saturatedaquiferthickness(b)isassumedtobeequaltotheheightofthewatercolumn(H). FortheCooper,Bredehoeftal_dPapadopulosmethod,b issetequaltothescreenlength.

4. Heightofwatercolumn(H)isassumedtobetheheightofstaticwaterlevelabovethebottomof thescreen,unlessH>>L,inwhichcaseb andHarebothsetequalto (L+5).

DuetothenaturalIoclarithmtermintheequation,H mustbe<=b.
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Figure F-3. Clark (1967) Method for Estimating Baron'letric Efficiency: Plot of
Sum of Change in Water Levels (feet) versus Sum of Change in
Barometric Pressure (feet).
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Figure F-4. Cooper-Jacob (1946) Method for Estimating Transmissivity:
Semilogarithmic Plot of Drawdown (feet) versus 'nme (rain).
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Figure F-5. Agarwal, AI-Hussainy and Ramey (1970) Method for Estimating
Critical Time: Plot of Drawdown (feet) versus Time (min).
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Figure F-6. Theis (1935) Recovery Method for Estimating Tmnsmissivity:
Semilogarithmic Plot of Residual Drawdown (feet) versus _me Ratio
t/t'.
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Figure F-7. Hantush (1960) Method: Family of Type Curves H(u,13)versus l/u,
for Various Values of 13.(After Lohman, 1979)
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Figure F-8. Cooper, Bredehoeft and Papadopulos (1967) Method: Family of
Type Curves F((z,l_')versus _' for Different Values of (x. (After
Kruseman and DeRidder, 1991)
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Figure F-9. Bouwer and Rice (1976) Method: Partially Penetrating Well
Configuration. (After Kruseman and DeRidder, 1991)
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Figure F-10. Bouwer and Rice (1976) Method: Curves Showing the Relation
Between the Dimensionless Parameters A, B, C, and L/r_. (After
Kruseman and DeRidder, 1991)
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A'!-rACHMENT 1

Example of Barometric Efficiency Calculation

An example of a hydrograph/barograph data plot and calculation for Well 5D is
presented below.

Refer to Section F.4.1 and Equation 1'

As implemented in EXCEL,

El Toro MCAS Barometric Efficiency Calculation
Well: Sd

slope(BE) = 0.19
f-intercept 0.05

n = 47.00 n j x I Y

Sum(x) = 14.27 34 ! 0.55_ 0.04681786Sum(y) 4.97 80 0.15448734

Sum(xx)= 5.05
Sum(xy)= 1.65

The barometric efficiency (slope of best-fit line) = 0.19.

10020720.SCO\93\YC
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A'n'ACHMENT 2

Example of Pumping Test Analysis, Pumping, Cooper-Jacob Method

Data plots for wells analyzed using the Cooper-Jacob method are in Attachment 8. A
sample calculation for Well 26 is presented below.

Referto Subsection F.4.2.1, and Equation 8:

Q = 9.0 gpm
Smax = 5.0 ft
t = 240 min (total pumping time)

&s = 0.81 ft for 1 log cycle t

2.3 (9.0 ga/) ( 1 ft3 (1440 min)
T = min 7.48 gal ) 1day

4_ (0.81 fO

[-t2
= 391.5 --

day

Note: The difference in the T value calculated above and the T value shown in
Table F-11 and the accompanying figure is due to different significant figures
being used.
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MCAS EL TORO RI/FS PHASE I cl ient' NAVY SOUTHWESTDIV

Project No.' CT0 #145 Location' MCAS EL TORO (SITE 3)

WELL 26: COOPER-JACOB METHOD
DATA SET'

Time (m in) C:_AQTEST_WELL26_26P.DA/
0.1 1. 10. 100. 1000. o2/ogl93

0. I I l lllll I I I l ilill I I i i:l,li[ I I i lllll AQUIFER TYPE'

-- Confined

SOLUTION METHOD'

_o Cooper-Jacob

TEST DATE

30 September 1992

TEST WELL

2. well26

OBS WELL

Same

3. EST MATED PARAMETERS'

T = 0.2728 ft2/min

4. TEST DATA'

Q = 1.203 ft31mln

rc = 0.2083 ft

5° rw = 0.3441 ft

6. I I l ill:ll I I l llllll I I l lllill I I I lllll
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TM'CTO145 CLE-C01-01F145-B18-O001

A'n'ACHMENT 3

Example of Pumping Test Analysis, Recovery, Theis Method

Data plots for wells analyzed using the Theis recovery method are in Attachment 8. A
sample calculation for Well 26 is presented below.

Refer to Subsection F.4.2.3, and Equation 14:

Q = 9.0 gpm

Smax = 5.0 ft
t = 240 min (total pumping time)

,,s' = 0.75 ft for 1 log cycle (t/t')

2.3 (9.0 gal) I ft3 1440 min)
T = mm (7.48 ga/) ( 1day

4_ (0.75 fO

ft 2
= 422.8 --

day

Note: The difference in the T value calculated above and the T value shown in Table

F-11 and the accompanying figure is due to different significant figures being
used.

10020720.SCO\93\YC
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MCAS EL TORO RI/FS PHASE I client' NAVY SOUTHWESTDIV

Project No,' CTO #145 Location' MCAS EL TORO (SITE 3)

WELL 26: RECOVERY METHOD

DATA SET'

_/[_ C:_AQTEST_WELL26 26R.DATTime
1. 10. 100. 1000. 0000. 02109193

--1. L I I I IIIII I I I IIIII1: I I I IIIII I I I AQUIFER TYPE
Confined

0. SOLUTION METHOD'
Cooper-Jacob

_ TEST DATE'

30 September 1992

I. TEST WELL'

Well 26

OBS WELL'

_' Same

EST MATEDPARAMETERS'

3. -- q_ -- T = 0.2926 ft21mln

%--

TESTDATA'
'_ 4. --

Q = 1.203 ft31mln

-- O - rc = 0,2083 ft

rw = 0.3441 ft5.

6. I I, iai,II I I I,II,,[ , II S,I,_I , ,I ,il,,:



TM'CTO145 CLE-C01-01F145-B18-0001

A'I-!'ACHMENT 4

to Appendix F

Example of Well Bore Storage Calculation (Agarwal, AI-Hussainy,
and Ramey Method)
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TM'CTO145 CLE-C01-OIF145-B18-0001

ATTACHMENT 4

Example of Well Bore Storage Calculation, Agarwal, AI-Hussainy, and Ramey
Method

An example of a well bore storage calculation to estimate the critical time, tc, for Well 2E
is presented below.

Referto Subsection F.4.2.2 and Equation 10:

m = 8.10 ft/min (slope of best-fit line for the first 60 seconds)
Q = 4.1gp_
T = 27.7 ft_/day

C,,- Q - 4.1 gal/min _ 0.5062 gal/ft
m 8.10 f_min

(,1_440min) 1 ft3100 Cw (100) (0.5062 /) I day (7.48 gal) = 28.0 mintc-

4_ T 4x (27.7 ft2
day)

Note: The slope of the best-fit line is calculated using a regression formula as
implemented in Excel.

10020720.8CO\93\YC



Critical Time Calculation for Monitoring Well 2E

Agarwal, AI-Hussainy, and Ramey Method (1970)

2o

J_
10 .......... ' ................................. _....................................................... · ...................

---1_ · ...... I ..........................................................................

14 ·- u. .m

12 ................................................................

10 ............................................................................................................
--I
L_

Gt

8 ........................................ ·...........................

· · Data Points

6 Linear Regression ...............................

4 ....................................................................................

........................................... , ......................................... , .............................................. , ..........................................................................................................................................

0

0 50 100 150 200 250 300

Time (minutes)



Critical Time Calculation for Monitoring Well 2E
Agarwal, AI-Hussainy, and Ramey Method (1970)

10

9 ............................................................................................................. · ..... m...m ........

, -
8 ........................................................................................................... i B......................................................................

................................................................ ' ..................................................................................

_t

5 .............................................................................................................................

--I

4 _.... · Data Points ---- ........

' I . ·

3 ............................................... i Linear Regression .................

I ....................................................................................................................................

o I

0 0.2 0.4 0.6 0.8 1 1.2 1.4 1.6 1.8 2
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ATTACHMENT 5

to Appendix F

I Example of Pumping Test Analysis (Hantush Method)
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TM'CTO145 CLE-CO1-OIF145-B18-O001

Attachment 5

Example of a Pumping Test Analysis, Hantush Method

Data plots for wells analyzed using the Hantush method are in Attachment 8. A sample
calculation for pumping well 5D and observation well 5E is presented below.

Referto Subsection F.4.2.4, and Equations 15 and 18:

Q = 20.4 gpm

Smax = 0.5 ft
r = 100.8 ft

Match point: H(u,13=0.7)= 1.0
1/u = 1.0

Therefore, s = 0.25 ft
t = 38 min

(20.4 gal) ( 1 ft 3 ) (1440 min.) (1.0)
T = min 7.48 gal-1 day

4 _ (0.25 ft)

= 1,250 ft2/day

4 (1,250 ft2 1 day) (38 min) ( )
S = day 1440 min

(100.8 ft)2

= 1.3 x 10 -2

10020720.SCO\93\YC



MCAS ,-L TORO RI/FS PHASE I Client: NAVY SOUTHWt:oTDIV
Project No.: CTO #145 HANTUSH (WITH STORAGE) Location: MCAS EL TORO (SITE 18)

Pumped Well: 5D Observation Well: 5E

- , .... I,; ..... ,- - -,' ',' ',',' - ,-,- ..... ,- - ',' ',- · -,-,-,-, ...... , - - -,4, _=_n',l-, -, -,

._. _H_(_.,_,_)__,=J,..................., ,, , , , , , ,, ,_..... ,...,. _, '_, ......... , , ,_ ,__,_,,.,

................ .........
s -- 025 ft ....... ,, .... _ ...............

· I i · i * i i i f i i i i i i i f i J i i i i i ,

· ---t -_--38_rhim'-' _' ..... '-'--'--'-'-"-'--_'_'"'--,-'- ''__-'-':: ...... '--'' _' '"'
·.--.,,(. ,,- . ...............

o.,oo ........... _: _ !! ................
..... ' - . L . ' _'. ' : 2 L ..... '- - -'- - '-_['- lb '-' ...... '- - -'- -'- -' -'-'-_-' ...... '- - -' - -'- L -'-'- -'

:ii:i';ii'ii',i:i';i;'t'iii:i:ii::i°i:i .... :ii:i;i:i:ii:ii:i:i:i;i,:iili:,iii, ii, lii, i:i:i:
r

i .... .--;--.-,-. ;.. ..... ,---,- -e--,- /,-,- ..... ---.---.-,-,-,-,-; ..... ,-- -,--,-.-,--,-,
............... - .... :---:--:-i-:-;-;-:' ..... :- --:--:-':-:-:-:-:.... ...._._,_:........
......... o]_ ; ', ',:',; ................
........ ., -/.: '--,--,,_:_': '::- , ...............
......... /:. ;;:',: ................

0.010 .... ', . _ 'L _ ', .',_ ', J J ', ....... ',. _ ',_.',. :. ', ',.:...... :_ _ _:_ _:. J .:.',.:_; ...... :. _ J_ _',_ 'L J_:JJ
.... _ . . & . _ . I. 6 4 4 k .... I. -- . i.. i-- .f . i. k _ i ...... i -- - .i * -- i. 4 --I -- I-- I--I ...... i . -- _ . *1 -- _ -I -I.1_

.... f -- - p - f - I-- f _ 4 F .... I- -- - i- - )-- -i . I - F p I ...... i -- -- -i - - I- _ - I -- I-- I--I ...... I -- - _ - -1 - _ -I -I-4H

i I i i i i i i I i i i i i i i 4 i i i i i i i i i i _ i i i i

· i i i i i , i i i i i i i i i i i , i i , i i i , i i i i i i

i i i , i _ _ i i i , i i i i i i i i i * , i , i i i i , i i i

· i i I i , i i i i , , i , i _ i i i i i i i i i i _ i i i i b

· i i i i i i , i * _ , i * i 4 f i i i f i , , i f f i i i , f

0.001 ................................

1.0 10.0 100.0 1000.0 10000.0
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ATTACHMENT 6

to Appendix F

Example of Slug Test Analysis (Cooper, Bredehoeft,
and Papadopulos Method
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TM'CTO145 CLE-C01-01F145-B18-0001

A'n'ACHMENT 6

Example of a Slug Test Analysis, Cooper, Bredehoeft, and Papadopulos Method

Data and data plots for wells analyzed using the Cooper, Bredehoeft, and Papadopulos
Method are in Attachment 9. A sample calculation for Well 60 (-rest No. 1) is presented
below.

Refer to Subsection F.4.3.1, and Equations 21 and 22:

rb = 0.46 ft

bWS= 0.17 ft20 ft

HO = 3.92 ff

Match point: log a = -3
p' = 1.0 (see attached figure for data fit to type curves)

Therefore, t = 3.6 min

T = (1.0) (0.17 fO2 = 8.0 x 10-3 ft2/min
(3.6 min)

(8.0 xl0 -3 ft2.)
K= mln = 4x10 -4ffimin

(20 fO

$ = (10 -3) (0.17 fO2 = 1.4 X 10 -4
(0.46 fO2

Note: The difference in the T, S values calculated above and the T, S values shown
in Table F-12 and accompanying figure is due to different significant figures
being used.

10020720.SC0\93\YC



MCAS EL TORO RI/FS PHASE I cl tent: NAVY SOUTHWESTDIV

Project NO,' CTO #145 Location' MCAS EL TORO

WELL 60 (TEST 1): COOPER ET AL. METHOD

DATA SET'

we1160t6Ocbpl der

i i Conrfned

0.O SOLUTION METHOD'
Cooper et al

TEST DATE'

0.7 -3 -- _o_22_9_
I TEST WELL'

0.6 well 60 [Site 2)
O

0.5 ESTIMATEDPARAMETERS'
T = 0.0081 ft2/mln

0.4 s = o.oool6_,
TEST DATA'

0.3 HO= 3.9_s ,t

- t= 3.6 mtn ._ _ r c = 0. 1667 f trw = 0.4583 ft

o______-,,-,0 _ \
o. , ,,,,,,,I , ,,,,,,,I
0.01 O.i ' t. 10. 100.

Time (mtn)
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ATTACHMENT 7

to Appendix F

Example of Slug Test Analysis (Bouwer and Rice Method)
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TM'CTO145 CLE-C01-01F145-B18-O001

A'n'ACHMENT 7

Example of a Slug Test Analysis, Bouwer and Rice Method

Data plots for wells analyzed using the Bouwer and Rice Method are in Attachment 9.
A sample calculation for Well 60 (Test No. 1) is presented below.

Refer to Subsection F.4.3.2, Equations 26 and 28, and Figure F-10:

rb = 0.46 ft

LWS= 0.17ft20 ft
b = 26.3 ft
H = 26.3 ft

ho = 3.92 ft

Assume fully penetrating configuration, from Figure F-10, C = 2.8.

Best-fit line: Ht = 0.1 ft
t = 23.5 min

( In 1.1 + 2.8 ft)] -_Ro = exp (26.3 ft/0.46 fO 20 ft/0.46 (0.46 fO = 9,0 ft

,3.92 ft,K = (0.17 fO2 In (9.0 ltl 0.46 fO (23. )In t 0._2(20 fO min

= 3.35 x 10 -4 _min

10020720.SC0\93\YC



MCAS EL TORO RI/FS PHASE 1 c_ lent' NAVY SOUTHWESTDIV

project No.' CTO #145 Location' MCAS EL TORO

WELL O0 (TEST 1): BOUWER-RICE METHOD
DATA SET:

wellBOtC0sl.dat

AQUIFER TYPE'

-- Unconfined
SOLUTION METHOD'

' oo
i Bouwer-Rlce

,_, TEST DATE'

10122192

_-' TEST WELL'

Well 60 (Site 2)

'%0 °1. --- _ ESTIMATED PARAMETERS'

0 _ 0 0 _ r = 0.0003258 ftlmlny0 = 3.716 ft
-- O . --

O O O - TEST DATA'HB = 3 915 ft

_ H 0 - rc = 0 1667 ft

rw = 0 4583 ft

.1 fi t = 2o rt
t=O b = 26 3 ft

t= 23.5 min H = 26 3 f t, i i i ¢1
0.1 IIIIIIIIIIIIIIIIIII IIIIIIIII IIIIIIIII IIIII III

0. 5. 10. 15. 20. 25.
Time (rain)
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A'!-I'ACHMENT 8

to Appendix F

Data Plots for Pumping Tests
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MCAS EL TORO RI/FS PHASE I cf Jent' NAVY SOUTHWESTDIV

Project No.' CTO #145 Location' MCAS EL TORO (SITE 18)

WELL 2D: COOPER-JACOB METHOD

DATA SET'

Time (m in) C:_AQTEST\WELL2D_2DP.DAT
0.1 1. 10. 100. 02108/93

o ..: ' '""1
O AQUIFERTYPE'

10. Confined

SOLUTION METHOD'

20. Cooper-J_cob

TEST DATE'

30. 21 August 1992

TESTWELL'

40. Well 2D

'-' OBS WELL'

50. S.me
O

60. EST MATED PARAMETERS'
T = 0.0003974 ft2/min

70.

TEST DATA'

80. Q = 0.1737 ft3/mln

90. rc : 0.2083 ft
rw : 0.3441 ft

100.

110.



MCAS EL TORO RI/FS PHASE I cl lent: NAVY SOUTHWESTDIV

Project No. : CWO #145 Location: MCAS EL TORO (SITE 18)

WELL 2D: RECOVERYMETHOD

DATA SET:

Time t/t' C:_AQTEST_WELL2D_2DR.DAT
1. 10. 100. o2/08/93

O. [ [ ] ! [ [ [ IJ [ [ [ [ ] [ [ _ AQUIFER TYPE

10. Confined
SOLUTION METHOD'

20. Cooper-Jacob
TESTDATE'

v 50. 21 August 1992

TESTWELL'

40. Well 2D
O

OBS WELL'
50. S.me

60. EST MATED PARAMETERS'
T = 0.0012 ft21mln

70.
TEST DATA'

80. o 0 = 0.1737 ft3/mln

90. rc = 0,2083rt

rw = 0.3441 ft

tO0. ,--_
=

IlO. I I I J i mm'_



MCAS EL TORO RI/FS PHASE I cl lent: NAVY SOUTHWESTDIV

Project No. : CTO #145 Location: MCAS EL TORO (SITE 18)

WELL 2E: COOPER-JACOB METHOD

DATA SET:

Time (min) c:_aqtest_well2e_2ep.dat

0.1 l. lO. lO0. lO00. o_1o8193
O.

AQUIFER TYPE

Confined

2. SOLUTION METHOD:

_. 0 Cooper-Jacob
0 TESTDATE
0

O 21 September 1992

6. TEST WELL

Well 2E

v 8. OBS WELL

Same

o lO.
EST MATEDPARAMETERS:
T = 0.01922 ft2/mln

12.

t4. TEST DATA
O = 0.54B ft31mln

[6. rc = 0.2083 ft

rw = 0 3441 ft

t8.

20.



MCAS EL TORO RI/FS PHASE I client NAVY SOUTHWESTDIV

Project No.' CTO #145 Location' MCAS EL TORO (SITE 18)

WELL 2E: COOPER-JACOB METHOD

DATA SET'

Time (min) c:\.qtest_well2e_2ep.dat

0.1 1. 10. 100. lO00. o2/oet93
O.

AQUIFER TYPE

Confined

2. SOLUTION METHOD'

4. O Cooper-JacobB TESTDATE
O

21 September 1992

6. TEST WELL

¢ Well 2E

v 8. OBS WELL

Same

o 10.
EST MATEDPARAMETERS'
T = 0,007174 ft2/mln

12.

14. TEST DATA'
3

Q = 0.548 ft Imln

16. rc = 0.2083 ft

rw = 0. 3441 ft

18.

20.



MCAS EL TORO RI/FS PHASE I Client NAVY SOUTHWESTDIV

Project No,' CTO #145 Location' MCAS EL TORO (SITE 18)

WELL 2E: RECOVERY METHOD

DATA SET'

Time t/t' C:_AQTEST_WELL2E_2ER.DAT
1. lO. 100. 1000. 02/06/93

--2. _ I , , IIIII I I I I ,Jill, , I I I1,1_ ConfinedAQUIFER TYPE'

O. _"_-_ SOLUTION METHOD'

Cooper-Jacob

TESTDATE

_ O _ 21 September 1992

4. =- u -_O = TEST WELL
E 0 _ Well 2E

o 6. -- o --_ 0 : OBS. WELL

8. -- 0 _-
_ 0 _ ESTIMATEDPARAMETERS'
_ o
= T = 0.1506 ft21mln

lO. - 0 -
- 0=

12. =- O _ TEST DATA'
_ _ O = 0.548 ft3/mln

14. =
: rc = 0.2083 ft'

: : rw = 0.3441 ft

t6. --
I I

18. I I ,,liall I , ,,:,,,,1 , , I III1_



MCAS EL TORO RI/FS PHASE I c l i.ent' NAVY SOUTHWESTDIV

Project No,' CTO #145 Location' MCAS EL TORO (SITE 18)

WELL 3A: COOPER-JACOB METHOD

DATA SET'

Time (min) c:_aqtest_well3a\3ap dat
0.1 1. 10. 100. 1000. o2/osf93

O. _ I I IIIIII 1 I I IIIIII I I I IIIIII I I I IIIII1_ AQUIFER TYPE'

Confined

SOLUTION METHOD

_° E___ _ Cooper-Jacob

TEST DATE'

29 October 1992

2 TESTWELL

Well 3A
OBS WELL

Same3
ESTIMATEDPARAMETERS'

T = 0.4899 ft2/mln

4 TESTDATA'

Q = 2.406 ft3/mln

rc = 0.2083 ft

5 rw = 0.3441 ft

6. I I I fllafl a I t llllll I I l ifllll f f f llfl



MCAS EL TORO RI/FS PHASE I cl ient: NAVY SOUTHWESTDIV

Project No.: CTO #145 Location: MCAS EL TORO (SITE 18)

WELL 3A: RECOVERY METHOD

DATA SET:

Time t/t' 3ar.dar
1. 10. 100. 1000. 10000. 02/20/93

--1- f I I IIIIII , I I Ili,II I I , IIIII1[ I i IIIII 1 ConfinedAQUIFERTYPE'SOLUTION METHOD'

O. Cooper-Jacob

_ TEST DATE'29 October 1992

l, TESTWELL'Well 3A

OBS.WELL'

Same2.
ESTIMATEDPARAMETERS'
T = 0.6249 ft21min

TESTDATA'
3.

Q = 2.406 ft31mln

= 0.2083 ft

4. ____-- I il I [ibUEiSiii_I ;_ = 0 3441 f t
5. I I I IIIIIm I I I IIII I I I IIIIh I I I II



MCAS EL TORO RI/FS PHASE I cl ient' NAVY SOUTHWESTDIV

Project NO,' CTO #145 Location' MCAS EL TORO (SITE 18)

WELL 3B: COOPER-JACOB METHOD
DATA SET'

Time (min) C:_AOTEST_WELL3B 3BP.DAT
0.1 1. 10. 100. 1000. o2/08/93

0. _ I I IIIIIIJ I I IIIIIIJ I I IIIIIIJ I I II - AOUIFER TYPE
Confined

_ _ SOLUTIONMETHOD'

5. -- -- Cooper-Jacob

TEST DATE'
--O
- - 26 October 1992

-- O - TEST WELL'
10.-- oo_ - Well 3B

v _ O - OBS. WELL'
-- O Same

-
o 15. -- a

- - ESTIMATEDPARAMETERS'
- O - T = 0.1666 ft21mln

_ 0°20. _ - TEST DATA'

O = 2,499 ft31mln

- ' O -- rc = 0.2063 ft
25. -- C_O -- rw = 0.3441 ft

30.



MCAS EL TORO RI/FS PHASE I Client: NAVY SOUTHWESTDIV

Project No.: CTO #145 Location: MCAS EL TORO (SITE 18)

WELL3B: RECOVERYMETHOD

DATA SET:

Time t/t' 3br,d_t
1 10. 100. 1000. 10000. 02120193

--5. _ I I I IIII1[ I I I I.IIII I I I I IIII1[ I I I IIII1_ AQUIFER TYPE'

- -- Conf i ned

SOLUTION METHOD'

O. --- _"_"-;-;'_' __ Cooper -Jacob

·_ - TESTDATE'
t..,
_'_ 5. -- 28 October 1992
I_ - TESTWELL'
'_ - we,,38
0
q_ l0 -- OBS, WELL'

I=1 15 -- O ESTIMATED PARAMETERS
· _ T = 0.7488 ft2/mln

- O

·,-,'O 20 --- [_q_ --i TEST DATA'

· - (3 = 2.499 ft3/mln
¢)

- r-[I_
_ rc = 0.20[33 ft

25. _ rw = O. 3441 ft

30. i , i,,,,,I , , il:il,il , , ,,I,l,I i i ,,lal7



MCAS EL TORO RI/FS PHASE I cI lent: NAVY SOUTHWESTDIV

project No. : CTO #145 Location: MCAS EL TORO (SITE 18)

WELL 4A: COOPER-JACOB METHOD

DATA SET:

Time (min) c:_aqtest_well4a_4ap,dat

0.1 1. 10. 100. 1000. 0210el93

o._ ' '"'"'l''"'"'l' '"'"'I , IIIIlU AQUIFER TYPE
_. Confined

SOLUTION METHOD'

Cooper-Jacob

2. TEST DATE

30 September 1992

_' 3. TEST WELL
Well 4A

4. OBS WELL

Same5.
ESTMATEDPARAMETERS'

6. T = 0.2408 ft21mln

- :
7. m TEST DATA'

Z O = 0,7351 ft31mln
m

8 _ rc = 0.2083 ft

rw = 0.3441 ft

9 --:
m



MCAS EL TORO RI/FS PHASE I client' NAVY SOUTHWESTDIV

Project No.' CTO #145 Location' MCAS EL TORO (SITE t8)

WELL 4A: COOPER-JACOB METHOD

DATA SET'

Time (m in) ¢:laqtest_well4a 4ap.dat

0.1 1. 10. 100. 1000. o2_o8193

O. Z I I I ll:llll I I IIIIIII I I I IIIIII I I I II1_ AQUIFER TYPE

t. Confined
SOLUTION METHOD'

Cooper-Jacob

2. TEST DATE

_ _ _ 30 September ,992

3. TEST WELL

Well 4A

4. OBS WELL

Same5.
EST MATED PARAMETERS:.

6. T = 0.09725 ft21min

7. -- -- TEST DATA
-- -- 3
-- - O = 0.7351 ft Imln

8. ---- _ rc = 0.2083 ft
_ - rw = 0.3441 ft

tO. - I I ,,,:,a,I , , ,,,,a,I , , ,,,,,,I , i ,alln



MCAS EL TORO RI/FS PHASE I cl lent' NAVY SOUTHWESTDIV

Project No.' CTO #145 Location' MCAS EL TORO (SITE 18)

WELL 4A: RECOVERY METHOD

DATA SET'

Time t/t' C:_AQTEST_WELL4A_4AR.DAT
1. 10. 100. 1000. 10000. o_fo8/93

0- _ I ' ' Illl' I ' ' ' '''1_1_ _' ''II"O ' I ' ''._ ConfinedAOUlFiR TYPE'
I. SOLUTION METHOD'

Cooper-Jacob

'_, 2. TEST DATE

30 September 1992

3. TEST WELL

Well 4A

._ 4. OBS. WELL

Same

i:_ ESTIMATED PARAMETERS'

"4 6. T = 0,3548 ft21min

: z
7 --'- _ TEST DATA'

Z -- Q = 0.7351 ft31mln

I_ e. _-- _ rc = 0,2083 ft
- - rw = 0.3441 ft

lo. , ,,,,,,,I , ,,,,,,,1 , ,,,,,,,I , ,,,,,_



MCAS EL TORO RI/FS PHASE I cl lent: NAVY SOUTHWESTDIV

Project No.: CTO #145 Location: MCAS EL TORO (SITE tS)

WELL 4B: COOPER-JACOB METHOD

DATA SET:

Time (min) C:_AQTESTtWELL4B_4BP.DAT
0.1 1. 10. 100. 1000. 02/0BI93

0.
AQUIFER TYPE:

Confined

SOLUTION METHOD:

Cooper-Jacob

5. TEST DATE

29 September 1992

,_, TESTWELL

Well 4B

v [0. OBS WELL

Same

o
ESTMATEDPARAMETERS:
T = 0.1317 ft2/mln

15.

TESTDATA:

Q = 4 BTB ft31mln

20. rc = 0.1667 ft

rw = 0.2872 ft

25.



MCAS EL TORO RI/FS PHASE I c l lent' NAVY SOUTHWESTDIV

Project No,' CTO #145 Location' MCAS EL TORO (SITE 18)

WELL 4B: RECOVERY METHOD

DATA SET'

_/[_ C:_AQTEST_WELL4B 4BR.DATTime
1. 10. 100. 1000. 02108/93

O. I I I l llllJ AQUIFER TYPE

Confined

SOLUTION METHOD'

Cooper-Jacob

_- 5. TESTDATE'

v 29 September 1992

TESTWELL
Well 4B

O lO. OBS WELLq_
Same

ESTMATEDPARAMETERS'
I:::1 2
'--' _5. T = 0, 1045 ft Imtn

'O TEST DATA

O = 4,878 ft /mtn

80. rc = 0.1667 ft

rw = 0.2872 ft

25.



MCAS EL TORO RI/FS PHASE I cl lent' NAVY SOUTHWESTDIV

project No.' CWO #145 Location' MCAS EL TORO (SITE 18)

WELL 5B: COOPER-JACOB METHOD
DATA SET'

Time (rain) 5bp.daL
0.1 1. 10. 100. 1000. o2/_9/93

0. i i l lllllj i i l lilllj i , ,,liiij , i i iii1_ AQUIFEn TYPE'

-- Confined

_ SOLUTION METHOD'

5, -- Cooper-Jmcob

_ TEST DATE'

-- 11 November 1992

ol i
-- O Well 5B

v _ D

1:3_ OBS, WELL

X Same

o t5.
ESTIMATED PARAMETERS'
T = 0,1549 ft21mln

20. o
TEST DATA'

3
Q = 3.181 fl Imln

rc = 0.2083 ft

25. rw = o 3441 ft

30.



MCAS EL TORO RI/FS PHASE I cl lent NAVY SOUTHWESTDIV

Project No.' CTO #145 Location' MCAS EL TORO (SITE 18)

WELL5C: RECOVERYMETHOD

DATA SET'

Time t/t' 5CA.DAT
1 10. 100. 1000. 10000. 021_9f93

--5. I I I IIIII I I I IIIIII I . I I IIIIll I I I I III11_ AQUIFER TYPE'

-- Confined

- SOLUTION METHOD'

Cooper-Jacob
,_ O. _

_ TESTDATE'

v 10 November 1992

- - TESTWELL
-- Well 5C

0 5 -- -- OBS WELL

- D -- Same
- 0 -

O - EST MATED PARAMETERS'

T = 0.8745 ft21mln

--_ 10. L--- _li --

! - TESTDATA'

O = 2.579 ft31mln

_5. -- -- rc = 0.2083 ft

- rw = 0.3441 ft

gO. I I I lmIlll I I I llllll' I mI mlmlmI I I mllll_



MCAS EL TORO RI/FS PHASE I cl lent' NAVY SOUTHWESTDIV

Project No.' CTO #145 Location' MCAS EL TORO (SITE 18)

WELL 5B: RECOVERY METHOD

DATA SET'

Time t/t' 5BR .DAT
1. lO. 100. I000. 10000. o_19f93

--5.
AQUIFER TYPE'

Confined

O. SOLUTION METHOD'
Cooper-Jacob

_ TESTDATE'

v 5. -- 11 November 1992
-- TESTWELL
Z we,, ss

O
iO -- '_1_, OBS WELL

* -- Same

\__- __- EST MATED PARAMETERS'

15 -- -- m = 0.1724 ft2/min* -- O --
_ O _
- O -
- O - TEST DATA'

'- 20 --
* _ O -- Q = 3,191 ft31mln

' L ii r¢ = 0.2083 ft

25. rw = 0.3441 ft

30. i lsllllll i mllmllm] m lJ mllm



MCAS EL TORO RI/FS PHASE I Client: NAVY SOUTHWEb, DIV
Project No.: CTO #145 HANTUSH (WITH STORAG¥',, Location: MCAS EL TORO (SITE 1 8)

Pumped Well: 5B Observation Well: RW-2

4(I/1(1(I
· ,,.,,,,,, ..... .__.: _ - .'.._ ...._ ..... ._ _ . ......................

...............................................................
! I i I i i i i I I i I i I i I i i e s I , i I , i , *- - MAICH-POINI .......................

.............H_d_ .82)=O$,_''"-_.' '" ..... ,_'-.-.,."-_,.'".,"-"'-'-' ...... '--"--'-''"-" .... ', -','-'-'-, ''','
, , , , , , , , , , , , , ,-,- .... - - -,- -,- , -, _,-,.-, .... ;. - _ ; - ; -- , ; · ·

1//_,, -- 1 .................................. _' - r -'- _' ; ,...... ,' ' ',- -,- ', ',',-,', ...... ,' ' _ ' -_- _ -, %-,% .... _ - - ;' - ? -,- ;' _ _ i'

s" 0.92 ft ............................
;- ,___,__,__,_,_,_,_, __O,.

·_ '/ / i i i i _ 0 f _ i * i i i i f i i a * _ i i. .. ,, .................
· , , , , , i , , , _ , , , , * _ i , ii _ll_ B , , , ,

1.000

.... ,;__ ,;_ ,;-:- '; '; '::.... I_TCH_P.91N,T,;_:_:.:..... -,_'),: ::: ,,_:_:_:-',.... ,;__:-'-,-:- ,. -' ,;';

..... L - - L _ '. .'- L '. '- '...... '- - -'- -'- -' -'-'-' ...... ' - - -' - .' - '- -' _'_' _' .... ' _ _ L _ .' _'. L -' '- L

0.100 ............ ' ___i_!/ ............ ' ....
..... · - . k . L _ I. L · .L t. ..... l_ _ . I.. I- --IA_ I- I. I. I ...... I . _ J - .I . L -I _1.1J .... L . - L.. · _ I. I. 4 L k

[

i i I i _ i . I J , i _rl-- -' - I , I 6 I I I ' ' I _ I _ , . I I I I I
I I , I , I , I ' I irk _ ' ' , , I ' I I ' I , I , ' , ' I , , I

I _ I _ 6 ' I I ' _ _ 6 I I ' ' . I _ , ' ' , I I , _ , I ,

I I I I I , I , I _' ' ! I ' I _ I I I I I , . I _ , , , , . I I

I I _ I I , I _ I _ , . f I _ , I I B I _ , I [ , I . , I , ' I

I , _ I I I ' I , , I I I I _ J f I I _ I f , I , ! I ' f , ' ;
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O.1 1.0 10.0 100.0 1000.0

Elapsed Time (mln)



MCAS EL TORO RI/FS PHASE I c l i ent' NAVY SOUTHWESTDIV

Project No.' CTO #145 Location' MCAS EL TORO (SITE 18)

WELL 6C: COOPER-JACOB METHOD

DATA SET'

Time (m in) C:_AQTEST_WELL5C_SCP.DAT
O.l 1. 10. lO0. 1000. o_/o8/93

O. i i i IIllll I I l llllll I I l llll. I I I Ilia
I I I AQUIFER TYPE'

Confined

SOLUTION METHOD'

Cooper-Jacob

TEST DATE'

5' BL_- 3 lO November 1992

_' __-El : TEST WELL
_v Well 5C

SametO.
ESTIMATED PARAMETERS

T = 0,8588 ft2/min

3
TEST DATA'

[_. Q = 2.579 ft31mln

rc = 0.2003 ft
-- rw = 0.3441 ft

20. i I IIIIlll I I IIIIIll I I IIIIIII I I III1_



MCAS EL TORO RI/FS PHASE I client NAVY SOUTHWESTDIV

project No.' CTO #145 Location' MCAS EL TORO (SITE 18)

WELL 5D: COOPER-JACOB METHOD

DATA SET'

Time (min) c: \AC)TESTtWELLSD\SDPOAT
0.1 1. 10. 100. 1000. 10000. o2_o_93

o. _ii ''"'"1. ' ' '"'"1 ' ' '"'"1 , , ,,,,a.._ Co.,AOU'FERinedTYPE'
- SOLUTION METHOD

_--__ _ -- Cooper -Jacob

- TEST DATE'

1.0. "_ 4 November 1992

t
,_, _ _ TEST WELL'

-- We I I 50

v _ OBS. WELL

I_ -- Same

o ;80. --
"1::1 - ESTIMATED PARAMETERS'
_: - T = 0.09936 ft21mln
_1

- I_ - TEST DATA'

30. -- -- Q = 2,726 ft31mln

- [] _ rc = 0.2_ _'t- - rw = 0.353 ft

-- [] --

40. I I IIIIIIJ I:1111111J I I IIIIIll I I IIIIIIJ I I IIIIJ'J



MCAS EL TORO RI/FS PHASE I c lient' NAVY SOUTHWESTDIV

Project No.' CT0 #145 Location' MCAS EL TORO (SITE 18)

WELL SD: COOPER-JACOB METHOD

DATA SET'

Time (min) C:_AQTEST_WELL5D_SDP DAY
0.1 1. 10. 100. 1000. 10000. OellO_93

O.
AQUIFER TYPE'

Confined

SOLUTION METHOD

Cooper-Jacob

TEST DATE'

0. 4 November 1992

TESTWELL

Well 5D

"'" OBS WELL

Same

o 20.
ESTMATEDPARAMETERS'
T = 0.05019 ft2/mln

TEST DATA'

30. o = 2.726 ft31mln

rc = 0.25 ft
o rw = 0.363 ft

O

40.



MCAS EL TORO RI/FS PHASE I cl lent' NAVY SOUTHWESTDIV

Project NO.' CTO #145 Location' MCAS EL TORO (SITE 18)

WELL5D: RECOVERYMETHOD

,_/,_ _, DATA SET'c: \aqtest_wel 15d_5dr datTime
1. lO. lO0. lO00. 10000. 02/11/93

--5.
AQUI FER TYPE'

Con f i ned

O. SOLUTIONMETHOD

Cooper -Jacob

5. TESTDATE'
4 November 1992

lO. TEST WELL'
_.4 We t I 5D

v OBS.WELL'

1 5. Same

·tlll,_lO ESTIMATED PARAMETERS'

_ 20. T = 0.01615 f t2lmln

m_11--

I_"1_ 25. TESTDATA'

O = 2 7215 ft31mln

30.
rc = 0.25 ft

rw = 0.363 ft

35.

40.



MCAS EL TORO RI/FS PHASE I Cl lent' NAVY SOUTHWESTDIV

Project No.' CTO #145 Location' MCAS EL TORO (SITE 18)

WELL 5D: RECOVERY METHOD

DATA SET'

Time t/t' 5DR,DAT
1. 10. 100. 1000. 10000. o2/19/93

--5. I_ i i lll_l{ i i i ll,u I. , , ,,,,,, I , i i iilu AQUIFER TYPE'
Con fined

O. SOLUTIONMETHOD'

cooper -J_cob

,*-' 5. TEST DATE'
I.., ri 4 ' November 1992
v _- O

10. -- O TEST WELL
): - o w_,, so
0 --

13 - O OBS WELL '
_: ].5. -- Same

- ESTIMATEDPARAMETERS'

30. -- _,
,_, -- T = 0.9 ft21min
_1

25. --
13 - TESTDATA'
._=l

Or) -- O = 2.726 ft3/mln

30. _--
_ I_, rc = 0.25 ft

-- % rw = 0.363 ft35. --

40. ' '' '''''{ , ,,,,,,il , ,,,J,,,{ , ,,



MCAS EL TORO RI/FS PHASE I cl ient' NAVY SOUTHWESTDIV

Project No.' CT0 #145 Location' MCAAS EL TORO (SITE 18)

WELL 5D: COOPER-JACOB METHOD

DATA SET'

Time (min) c:_aqtest_well5d_sSdp,dat
0.1 1. 10. 100. 1000. 02_o9t93

0.
AQUIFER TYPE'

O Confined
O

5. SOLUTION METHOD'
Cooper-Jacob

TEST DATE'

[0. 3 November 1992
,_, TESTWELL'

Well 5D

v D OBS,WELL'
15. o

0 Same
0
'"Cl ESTIMATED PARAMETERS'

20. T = 0.05515 ft2/mln

TESTDATA'
g5.

Q = 4.678 ft31mln

rc = 0.25 ft

30. rw = 0.363 ft

35.



MCAS EL TORO RI/FS PHASE I cl lent: NAVY SOUTHWESTDIV

Project No. : CTO #145 Location: MCA.AS EL TORO (SITE 18)

WELL SD: RECOVERY METHOD

DATA SET:

Time t/t' C:_AQTESTtWELLSD_SSDR.DAT
I lO. lO0. 1000. 02/09193

--5. ' I I I I III1{ I I I I.III1{. I I I I II1_ AQUIFER TYPE'

Confined

i -- SOLUTIONMETHOD'

Cooper-Jacob

_' TESTDATE'

' 3 November 1992

TESTWELL'
10.- Well 5D

OBS.WELL'

Same15,
ESTIMATEDPARAMETERS'
T = 0.8398 ft21mln

_ 20.
TESTDATA'

25. O = 4,678 ft31mln

B
rc = 0.25 ft

i Ikll_ rw = 0.363 ft

30.

35 I I l llllll I , ,,,,,,I ,



MCAS EL TORO RUFS PHASE I Client: NAVY SOUTHWEb _DIV
Project No.: CTO #145 HANTUSH (WITH STORAGE) Location: MCAS EL TORO (SITE 18)

Pumped Well: 5D Observation Well: 5E

.000 ...............................

i' ' _- '1' r -i-i-t-i
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, i i i , f _ ) i i i i i , i , , i i * * i i i i i i f i i

i i i i i i i i I i i i f i i i f i i i _ i i i f f i , i i o 6

0.001 ...............................

1.0 10.0 100.0 1000.0 10000.0

Elapud Time(mln)



MCAS EL TORO RI/FS PHASE I client' NAVY SOUTHWESTDIV

Project NO.' CTO //145 Location' MCAS EL TORO (SITE 18)

WELL 12 (Test 1): COOPER-JACOB METHOD
DATA SET'

Time (rain) ,12p.d.t
0.1 1. 10. 100. 02,1_193

O. _ I I I I IIIIJ I I ! I IIl_J I I I I II1+ AQUIFER TYPE'

SOLUTION METHOD'

_" O O Cooper -Jacob

- O -- TEST DATE'

,tO, 6 November 1992
,_, TEST WELL'

_,_ Well 12

v OBS WELL '
C t5. ' '
jjl: Same

o i EST IMATED PARAMETERS '

% 20. T = 0.0006514 ft21min

k

I:_ TEST DATA'

2§. O = 0,1872 ft31mln

rc = 0,1667 ft

30. rw = 0.2872 ft

35.



MCAS EL TORO RI/FS PHASE I client' NAVY SOUTHWESTDIV

Project No.' CTO #145 Location' MCAS EL TOR ° (SITE 18)

WELL 12 (Test 1): RECOVERY
DATA SET'

Time t/t' s,2n.d,,
1. 10. 100. 1000. 10000. 02119193

O.
= AOUIFER TYPE*

Con[Ined

5. -- SOLUTION METHOD'
Cooper-Jacob

= TEST DATE'
z

IO. --_ 6 November 1992
-- TEST WELL'

_ Well 12

15. _ -- _ 08S. WELL*

i E s..,

0
= ESTIMATED PARAMETERS'

20. T = 0,000295 ft2jmj.

TEST DATA'
25.

O : 0.1872 ft3fmin

rc : 0,1667 ft

30. _ rw : 0,2872 ft

35. -



MCAS EL TORO RI/FS PHASE I Client NAVY SOUTHWESTDIV

project No.' CTO #145 Location' MCAS EL TORO (SITE 18)

WELL 12 (Test 2): COOPER-JACOB METHOD
DATA SET'

Time (min) i:_31981_grnd_pttlong12p.dat
0.I 1. 10. 100. o2,_8193

o. =_'"'"1 ' ''"'"1 \' ''""* AO_,_ ,_p_[ _Oo
_ Confined

5. SOLUTION METHOD'
Cooper-Jacob

TEST DATE'

0. 9 November 1992
,._, TEST WELL'

Well12

_l_. OBS, WELL'

Same
O

ESTIMATEDPARAMETERS'
_0. T = 0.0004456 ft21min

TESTDATA'

_' O = 0_111 ft31mln
{

{ rc = 0.1667 ft

30. rw : 0.2872 fL

i

35.



MCAS EL TORO RI/FS PHASE I Client: NAVY SOUTHWESTDIV

project NO. : CTO #145 Location: MCAS EL TORO (SITE 18)

WELL 14: COOPER-JACOB METHOD

DATA SET:

Time (min) c;_aqtest_well14_14p dat
O.t t. tO. [00. tO00. 02108193

O. _ I I I IIIII I I I IIIIII I I I II11111 I I I II1_ AOUIFER TYPE'
Confined

S©LUTI©N METHOD

Cooper-Jacob

TEST DATE'

5. 20 October 1992

_, TESTWELL'
Well 14
OBS. WELL'

SametO.
ESTIMATED PARAMETERS'

T = 0.1193 ft21mtn

TESTDATA'

[5. O = 1.109 ft31mtn

rw = 0.2872 fi

I I I IIIIll I I I IIIIll I I I IIIIll I I IIII20.



MCAS EL TORO RI/FS PHASE I cl ient' NAVY SOUTHWESTDIV

project No,' CTO #145 Location' MCAS EL TORO (SITE 18)

WELL 14: RECOVERY METHOD

DATA SET'

Time t/t' C:_AQTEST_WELL14_14R,DAT
I 10. 100. 1000. 10000. o2/o8r93

--5. _ I I I IIIII I I I I IIIII I I. I I IIIII I I I I III1_ AQUIFER TYPE'

Confined

- -- SOLUTION METHOD'

- -- Cooper-Jacob

_ -- TEST DATE'

_-J - - 20 October 1992

0. -- TEST WELL'
I Well 14

0 __ 0 - OBS WELL'

- 0 _ same

I_1 - - ESTIMATED PARAMETERS'

- _ -
- -- T = 1.581 ft2/min

5 - _ --' - - TEST DATA'

- O - Q = 1.109 ft3/mln

_ u_ _
rc = 0,1667 ft

0 rw = 0,2872 ft

1o. - ' ,,,,,,,1 , ,,,,,,,1 , ,,,,,,,I , ,,



MCAS EL TORO RI/FS PHASE I Client: NAVY SOUTHWESTDIV

Prolect No, : CTO #145 Location: MCAS EL TORO (SITE 18)

WELL 15: COOPER-JACOB METHOD

DATA SET:

Time (min) i:_31901_grnd_pt_lSp.dat

0.1 1. 10. tO0. 1000. o2iI.fg3

o ! Confined

5. SOLUTION -METHOD'
Cooper-Jacob

TEST DATE'

[0. 29 October 1992
,_, TEST WELL'

Well 15
v

_l_. OBS. WELL'

O
ESTIMATEDPARAMETERS'

20. T = 0000493e ft2/m_n

TESTDATA'

2_. Q = 0.09358 ft31mln

rc = 0.1667 ft

30. rw = 0.2872 ft

i
i

35.



MCAS EL TORO RI/FS PHASE I cl ient' NAVY SOUTHWESTDIV

project No CTO #145 Location MCAS EL TORO (SITE 18)

WELL 15: RECOVERY METHOD

DATA SET'

Time t/t' ¢:%aqtest%welllS%15r.oat

1. 10. 100. 1000. 10000. 03,22/9_
O.

AOUIFER TYPE'

Confined

5. SOLUTIONMETHOD'
Cooper-dmcob

TESTDATE'

_--' IO. 29 October 1992

TESTWELL
Well 15

0
15. OBS WELL

Same

EST MATEDPARAMETERS'
20 · T = 0.0004224 ft21mln

TESTDATA'
·- 25.

O = 0.09358 ft3/min

rc = 0.1667 ft

30. rw = 0.2872 ft

O

35.



MCAS EL TORO RI/FS PHASE I cl lent' NAVY SOUTHWESTDIV

Project No,' CTO #145 Location' MCAS EL TORO (SITE 18)

WELL 16: COOPER-JACOB METHOD

DATA SET'

(min_ c: _AQTEST_WELL1616P.DATTime % - /

O.l l. 10. tO0. 1 )00. 02/0e_93

O. I I Ililll I II Illlll I I I IIIIll I i I IIIII 2 AQUIFER TYPE

: COfif J.ed
SOLUTION METHOD'

_ l_1_% ; Cooper-Jacob

TEST DATE

23 October 1992

_._ 5. TEST WELL'
Well 15

_v OBS WELL'

Same

EST MATEDPARAMETERS'

T = 0,2779 ft21min

[0. TEST DATA'

-- -- Q = 2.272 ft31mln

-- r¢ = 0.2083 ft

-- rw = 0 3441 ft

15. - ! ! I IIIIII I I IIIIIII I I IIIIIII I I I III1_



MCAS EL TORO R'I/FS PHASE I cl ient' NAVY SOUTHWESTDIV

Project NO.' CTO #145 Location' MCAS EL TORO (SITE 18)

WELL 16: RECOVERY METHOD

DATA SET'

Time t/t' lSR.DAT
1. 10. 100. 1000. 10OO0. 02/19_93

--5. I I IIIIII I I I IIIIII I I I Illlll I I I IIIIII AQUIFER TYPE'

Conf i ned

SOLUTION METHOD'

cooper -Jacob

TESTDATE'
_" O. 23 October 1992

I_ TESTWELL

_i_ Wel I 16
0

q:_ OBS. WELL
_: Same

I,, ESTIMATED PARAMETERS'
12:1 O -
.-, - O _ T = 0.4599 ft2/mln

Bk,
- '_ _

q::l - _ - TEST DATA'GrJ Q = 2.272 ft3/mln

tO. -- a_i _
rc = 0 2083 ft

-- - rw = D.3441 ft

lO. I I I IIIIII I I I IIIIII '1 I I IIIIII I I I IIIII



MCAS EL TORO RI/FS PHASE I client' NAVY SOUTHWESTDIV

Project No.' CTO #145 Location' MCAS EL TORO (SITE 18)

WELL 17: RECOVERY METHOD

DATA SET'

Time t/t' 17R.DAT

I 10. 100. I000. 10000. 0_/19193

--5. I I I IIlll I I I III1'11 I I I lllll I I I IIIIII AQUIFER TYPE'

Conf ined

SOLUTION METHOD'

O. cooper -Jacob

,_ TESTDATE'22 October 1992

5 TEST WELL'Well 17

,_ OBS WELL'

?_ -- _ Same10
n - EST MATED PARAMETERS'I_ - O

- O -- T = 0.2021 ft2/min

O

:_ 15 -- o _
q21 ' _ I_ TEST DATA'

%-- Q = 2 406 ft31mln
4) - 0
¢_ rc = 0.2083 ft

20. -- rw = 0.3441 ft
-- I]]]]OOO!

25. I I I IIIIll I I l lllil[ I I l llllII I I l lllfi



MCAS EL TORO RI/FS PHASE I cl lent: NAVY SOUTHWESTDIV

Project No. : CTO #145 Location: MCAS EL TORO (SITE 18)

WELL 17: COOPER-JACOB METHOD

DATA SET:

Time (rain) c: _AQTESTIWELL17_ 17P.DAT
0.1 I. 10. 100. 1000. o21oe_93

O. _ I I I IIIII I I I I IIIII I I I I lllll{ ' I I ,11_ AQUIFER TYPE

E Confined

g SOLUTIONMETHOD'Cooper-Jacob

5. -'_ TEST DATE'

22 October 1992

_, TESTWELL'
Well 17

tO. OBS, WELL'

Same

· ESTIMATED PARAMETERS'

[_. T = 0.132 ft21min

TEST DATA'

Q = 2.406 ft31mln

_0. rc = 0,2083 ft
rw = 0,3441 ft

E
25. ' I J I Illll{ , i l allll{ t I I lllal{ I I a lla_



MCAS EL TORO RI/FS PHASE I cl lent' NAVY SOUTHWESTDIV

Project No.' CT0 #145 Location' MCAAS EL TORO (SITE 18)

WELL 18: COOPER-JACOB METHOD

DATA SET'

Time (rain) c: _AQTEST_WFLL18_18PDAT
0.1 1. 10. lO0. 1000. 02109/93

o.x_,,,,,,I ''!'""l"'"'"'1,i,llmU- AQUIFERTYPE-- Con f I n ed

- SOLUT ION METHOD

- Cooper -Jacob

- TEST DATE'

5. _ 9 November 1992

_, _- TEST WELL

-- Wel I 18

v _- OBS WELL
-- Same

)_
o 10.

__- EST MATED PARAMETERS'

_: - T = 0.00774 ft2/mln

- - TEST DATA'

[5. -- __ O = 0,2112 ft Imin

_ _ rc = 0. 1667 ft
-- - rw = 0.2872 ft

2o. , ,,,,,,,I ,lilll,ml,,,,,,,,I, m,mX_l



MCAS EL TORO RI/FS PHASE I cl ient' NAVY SOUTHWESTDIV

Project No,' CTO #145 Location' MCAS EL TORO (SITE 18)

WELL 18: RECOVERY METHOD

DATA SET'

Time t/t' lea OAT
1. 10. IO0. 1000. 02119193

--_- I I I IIIffl I f I I[[111 I I i iiifl AQUIFER TYPE'! !

Confined

SOLUTION METHOD'

Cooper-Jacob

U. TESTDATE'

v 9 November 1992

TESTWELL'
Well lB

0 5. OBS WELL'

Same

- [] - EST MATED PARAMETERS'
_ [] -

--.._.=,_10. _----- _:__ -----_ oTEsTT== 0.2,,20'0329DATA'ft3/mlnft2'min

15. -- -- rc : o ls67 rt
-- - rw = 0.2B72 ft

20. f I I Illfll I I ] I]llal - I I I IIIII



MCAS EL TORO RI/FS PHASE I client' NAVY SOUTHWESTDIV

Project No,' CTO #145 Location' MCAS EL TORO (SITE 18)

WELL 19C: COOPER-JACOB METHOD

DATA SET'

Time (rain) 19cpOAT
0.1 I. 10. 100. I000. o2/19/93

o. E''"'"'l ' ' '"'"1 ' ' '"'"1 , ! I III1_ AQUIFERTYPE'
- Con f i ned

10 - SOLUTION METHOD'

!% ; coorD20 = TESTDATE'
24 September 1992

- TEST WELL'

30 - we_I igc

O - OBS WELL'
0 _ Same

40 o _E-
D -- EST MATEDPARAMETERS'

_ o -n -- 2
0 -- T = 0.1904 ft Imin

g 5O

\ -- TEST DATA'

60 ._Z Q = 1.417 rt3/mln

% =
n -- rc = 0.2083 ft

-- rw = 0.3441 ft

70 _ o -S__ _--I

80 - , ,,,,,,,I , , ,,,,,,I ,,,,,,,_



MCAS EL TORO RI/FS PHASE I ct ient: NAVY SOUTHWESTDIV

Project No : CTO #145 Location: MCAS EL* TORO (SITE 18)

WELL 19C: RECOVERY METHOD
DATA SET:

Time t/t' 19<r d_t
I 10. 100. 1000. 10000. 02/19/93

-t0. S [ ] III[III [ [[l[I ] ] [[]][[I [ [ [[ AQUIFER TYPE'I I I

: Confined

0 =-· - I SOLUTIONMETHOD'

Cooper-Jacob

"" = TEST DATE

_ 24 September 1992

= TESTWELL

_ i we,,19c
o = 0_ OBS WELL

30. _=- u Same

i'%
_ E

= ESTIMATEDPARAMETERS'

40. _ T = 0.1743 ft21mln

= 50. =--
_ TESTDATA'

_ O = 1.417 ft31mln
-- O

60. --- i __

= rc = 0.2083 ft

rw = 0,3441 ft

?0.
E

= I
80. E I I III[Ill I ; [iii[il I iii[iii [ al[ii



MCAS EL TORO RI/FS P'HASE I cl lent' NAVY SOUTHWESTDIV

Project No.' CTO #145 Location' MCAS EL TORO (SITE 18)

WELL 19D: COOPER-JACOB METHOD

DATA SET'

Time (min) c:_aqtest_wel 119d_19dp.dot

0.01 0.1 1. 10. 100. 1000. o2_19_93

0. I I IIIllll I I IIllll I I I IIIIll I I I IIIIII I I I Illlll AQUIFER TYPE'
Confined

- ri - SOLUTIONMETHOD'

Cooper -Jacob

- E] - TEST DATE

_'' 25 September 1992ri

- TESTWELL

_v,_i -- [] - WelI 19D

ii

- [] - OBS. WELL
-- O ' - Same

2. __ [] [] __ ESTIMATED PARAMETERS'
'_ T = 2.418 ft21min

¢2_ TESTDATA'

3. O = 5.079 ft31mln

rc = 0,28B3 ft

[] -- rw = 0.3441 ft

4. I l allll'l a alllllll I I,l,lul a I llla,I I I ll"l



MCAS EL TORO RI/FS PHASE I cl ient' NAVY SOUTHWESTDIV

Proiect No.' CT• #145 Location' MCAS EL TORO (SITE 18)

WELL 19D: RECOVERY METHOD

DATA SET'

Time t/t' 19OR.DAT
1. 10. 100. 1000. 10000. 02119193

-l. t- ' ' '"'"1 , I I IIl[I I I I IIIIII I I I I III I ConfinedAOUlFEn TYPE'

SOLUTION METHOD'

Cooper-Jacob
,_, O. B

O O TESTDATE

-- [] 0 25 September 1992

- O [] TESTWELL
- O Wellleo

0 1. -- 0 OBS WELL

-- [] S_me

ESTIMATED PARAMETERS'I:::1
'--4 2. -- O -- T = 2,104 ft21mln

- 0-
- _ TESTDATA'

Q = 5,079 ft3tmln

3. --
rc = 0.2083 ft

rw = 0.3441 ft

4. , ,,,,,,,I , , ,i,,,,l , ,,,,,,,I , , ,,,,_



MCAS EL TORO RI/FS PHASE I cl ient' NAVY SOUTHWESTDIV

Project No.' CTO #145 Location' MCAAS EL TORO (SITE 18)

WELL 22: COOPER-JACOB METHOD
DATA SET'

Time (m in) C:_AOTEST_WELL22\22P.DAT
0.1 l. 10. lO0. 1000. 02/09/93

O.
AQUIFER TYPE'

Confined

SOLUTION METHOD'

Cooper-Jacob

TEST DATE'

5. 24 August 1992

TESTWELL

Well 22

v O OBS WELL

Same

o 10. o
_3D ESTMATEDPARAMETERS'

%0 T = 0.07798 ft2/mln
TESTDATA'

_. O = 1.604 ft31mln

rc = 0.2083 ft

rw = D. 3441 ft

20.



MCAS EL TORO RI/FS PHASE I client: NAVY SOUTHWESTDIV

Project No. : CTO #145 Location: MCAS EL TORO (SITE 18)

WELL2g: RECOVERYMETHOD
DATA SET:

Time t/t' : 22A.OAT
1. 10. 100. 1000. 10000. 02/19/93

--5. . __ AQUIFERTYPE'

Confined

SOLUTION METHOD'

Cooper-Jacob

O. TESTDATE'24 August 1992

TEST WELL'

Well 22

"_ 5. -- _ OBS.sam.=O.,61WELL'

- ESTIMATEDPARAMETERS'

T

_O. -- ft21minO
% -j -

- a - TEST DATA'

Q = 1 604 ft3/mln

15. -- rc = 0.2083 ft
-- rw = 0.3441 ft

20. , ,,,,,,,I , ,,,,,ill I ,,,,,,H , i,,,,fi



MCAS EL TORO RI/FS PHASE I ct ient: NAVY SOUTHWESTDIV

Project No.: CTO #145 Location: MCAS EL TORO (SITE 3)

WELL 26: COOPER-JACOB METHOD

DATA SET:

Time (min) c: /AOTEST_WELL26_26P.DAT
0.1 1. 10. 100. 1000. o2/o9/93

o.{ , ,,,,,,,{ , , ,,,,,,{ , , ,,,,,,{ , , ,,,,,, AQUIFER TYPE'
I

-- Con f i ned

ri SOLUTION METHOD'

. Cooper -Jacob

TEST DATE

OD 30 September 1992

_'_2. TESTWELL
We I I 26

v OBS WELL

Same3.
._ ESTMATEDPARAMETERS'

T = 0.2728 ft21min

I_ 4. TEST DATA'

Q = 1,203 ft31mln

rc = 0.2083 ft

5, rw = 0.3441 ft

6. I I l lllll{ I I l lllll{ I i I IIII1[ I I IIIII



MCAS EL TORO RI/FS PHASE I cl ient' NAVY SOUTHWESTDIV

Project No,' CTO #145 Locution' MCAS EL TORO (SITE 3)

WELL 26: RECOVERY METHOD

DATA SET'

Time t/t' C:_AOTEST_WELL26_26R.DAT
1. 10. 100. 1000. 10000. 02109193

--[. J I I I IIIIIJ I I I IIIII I I I IIIIIJ I I I IIIII AQUIFER TYPE'

h - Confined

SOLUTION METHOD'
O.

Cooper-Jacob

'_' TESTDATE

30 September 1992

O TESTWELL
- O -- Well 26

O OBS. WELL
2. -- o

Same

r'J. _ ESTIMATED PARAMETERS'

3. -- L -- T = 0.2926 ft21mln

TESTDATA'
'_ 4- --

O = 1.203 ft31mln

O
- O - rc = 0,2083 ft

5. -- _ rw = 0.3441 ft

6. I I,IJa_ll , , ,,,Jl,J I aaala,iI , ,I,,IJl



MCAS EL TORO RI/FS PHASE I C_ient' NAVY SOUTHWESTDIV

Project No,' CTO #145 Location' MCAS EL TORO (SITE 18)

WELL 3!: COOPER-JACOB METHOD

DATA SET'

Time (mtn) t:;31gBltgrnd_pt_31p.dat

0.1 i. lO. 100. tO00. o2,10_93
0. ] [ [][[[[I. , [ [[][[. [ ] ][][[[[ [ [ [[[[[[

[ I I -- A_UI FiR TY_E '

-- · -- Confined

SOLUTION METHOD'

Cooper-Jacob

TEST DATE'

i B October lg92

"-' 5 TESTWELL'
Well 31

v OBS,WELL'

Same
o

o So o i S ESTIMATED PARAMETERS'

"' -- _/ O _-- T = 0, 11B9 ft2lmin

- - TEST DATA'

Q = 1.15 ft31mln

Z -I rc = 0.1667 ft
rw = 0,2872 ft

I I I IIIIH
15. I I llllll Il IIIIIh I I IIIIIh I



MCAS EL TORO RI/FS PHASE I Client' NAVY SOUTHWESTDIV

Project No.' CTO #145 Location' MCAS EL TORO (SITE 15)

WELL 31: RECOVERY METHOD

DATA SET'

Time t/t' , l: t31981_GRNO_PT_31R.DAT
1. 10. _.00. lO00. 10000. 02/1g/93

O. =-=-- I , , . II II IIIIII1_11111 I I I _ I I I IIIl/ AQUIFER TYPE'

"__'_) Confined

- SOLUTIONMETHOD'
" Cooper -Jacob

g --
' - TEST DATE'

B October 1992

3. =-:- o TESTWELL
$_ = 0 =

c,_ _ 0 = Well 21
v 4. " "= OBS WELL '- 0 :

: 0 : Same
=o 5._=- o_ _

'1_ E 0 = ESTIMATED PARAMETERS'
=-- _E T : 0.2371 ft2fmin

6.:
r.., : =-

- __-
7 -- -- TESTDATA'

· Z "
---- _ 0 = I 15 ft3tmln

8 " "
· ---- _= rc = 0.1667 ft

---- : rw = 0,2872 ft

g. _=- --_

_
10. - i , i,iltal , m,lIimJ] I :1I,,,111 i i alllfi



MCAS EL TORO RI/FS PHASE I Client: NAVY SOUTHWESTDIV

Project No.: CTO #145 Location: MCAS EL TORO (SITE 3)

WELL 39: COOPER-JACOB METHOD

DATA SET:

Time (min) c:_aqtest\wel 139_39p,dat

0.1 1. 10. J.O0. 1000o 03122193

O. I I l lllml I m I l lllll I I I l lllml I I I i iiii/ AQUIFER TYPE'I I V

X Conf I ned

SOLUTION METHOD'

Cooper -Jacob

- 13 __ TEST DATE'
-- n - 9 October 1992

_' 5. -- _3 __ TEST WELL'

Well 39OBS. WELL '

Same

,_ ESTIMATEDPARAMETERS

T = 0,03B53 ft21min

i_ ].0. TEST DATA'

O = 0.4945 ft3/rnln

rc = 0.2083 ft

rw = 0.3441 ft

_ i

15. I I I IIIIIJ I I l lllll[ I i l ilimi] I I miilll;



MCAS EL TORO RI/FS PHASE I cl lent: NAVY SOUTHWESTDIV

Project No : CTO #145 Location: MCAS EL TORO (SITE 3)

WELL 39: RECOVERY METHOD

DATA SET:

Time t/t' c:_aqtest_wel139_39r dat
1 lO. 100. 1000. 10000. 021,Sl93

0. _ '"'"1_ '"'"1 , I 1111 i ConfinedAQUIFERTYPE'

SOLUTION METHOD

Cooper-Jacob

TESTDATE'9 October 1992

5. TESTWELL'Well 39

OBS WELL'

Same

ESTMATEDPARAMETERS'

T = 0.04468 ft21min

10. -- o TEST DATA'

-ffi -- O = 0.4945 fi Imln

_ OO [_ rc = 0,2083 ft

rw = 0,3441 ft

I I I
I IIIH15. , f ,llllll i i ,llilJl: a i f fifiil , I



MCAS EL TORO RI/FS PHASE I c, ient' NAVY SOUTHWESTDIV

Proiect NO.' CTO #145 Location' MCAS EL TORO (SITE 18)

WELL 47: COOPER-JACOB METHOD

DATA SET'

Time (min) itt31981_grnd_pt_47p.dat
0.1 1. i0. t00. 1000. o2_1e_93

0. _ , I f]llu[ I I Ifil,i[ I I I I,_la[ I I I Illl_ AQUIFER TYPE'

Confined

__ SOLUTION METHOD'

- Cooper-Jacob

TEST DATE'

29 September 1992

TEST WELL'

- Well 47

v OBS. WELL'

5ume

O

_ ESTIMATEDPARAMETERS'
_ T = 0.1787 ft21min

0 0 --

[O. -- TEST DATA'

O = 2.674 ft31mln

Z rc = 0.1667 ft
-- rw = 0.2872 ft

tS. ll_



MCAS EL TORO RI/FS PHASE I cl {ent: NAVY SOUTHWESTDIV

project No.: CTO #i45 Location: MCAS EL TORO (SITE 21)

WELL 56: COOPER-JACOB METHOD

DATA SET:

Time (mtn) 56p.det
0.1 t. 10. 100. t000. o2,_e_93

0. = [ I Illlll I .i I Illll[ I i [111i1[ I I I I[iit:I AQUIFER TYPE'

SOLUTION METHOD'

Cooper -.Jacob

6. TESTDATE'

18 November 1992

'_' 9. TEST WELL'
We I I 56

12. OBS, WELL'

I_ Same

o 15.
"O ESTIMATEDPARAMETERS'

T = 0,04766 ft21min
18.

k

21. TEST DATA'
O = 2. 139 ft31mln

24. rc = 0.1667 ft

rw = 0.2872 ft

87.

30.



MCAS EL TORO RI/FS PHASE I Client' NAVY' SOUTHWESTDIV

Project No.' CTO #145 Location' MCAS EL TORO (SITE 21)

WELL 56: RECOVERY METHOD
DATA SET'

Time t/t' 1:_31981_GRND_PT_56RDAT
1. 10. 100. 1000. 10000. o2_19/03

0. = , . -_,_tJ_k___. I I IIIIIJ I I I Illll I I I IIIU= J = AQUIFERTYPE'

= = Confined
3._=-

O _ SOLUTION METHOD'
O _ Cooper-Jacob

6._ o -= TEST DATE'

o == lB November 1092

9'= _ =

=--- _ TESTWELL'

= _ Well 56

_-_ 12. =- "_ OBS. WELL

= _ Same
= =

0 1_' --_ · _ -- ESTIMATED PARAMETERS'

= O -O _ T = 0.5029 ft21min
18. =- -== O =

= 0
_1. = o -= TEST DATA:

- O = O = 2 139 ft31mln

_4. _ _ _ re = 0,1667 ft

_ rw = 0.2872 ft

27. _-- '_
- Oo-- =
=

I IIIIIJ I IIIill I IIIIIJ
30.- ' ! I I ' ' ''''""



MCAS EL TORO RI/FS PHASE I cl lent' NAVY SOUTHWESTDIV

Project No,' CT0 #145 Location' MCAS EL TORO (SITE 3)

WELL 63: COOPER-JACOB METHOD

DATA SET'

Time (min) C:_AQTEST_WELLB3_f3P.DAT
0 I 1. 10. tO0. 1000. o2_o9_93

O. _ i _ llll I i I i_lli_ I i. l illlll I i I lllIU AQUIFER TYPE'
Confined

SOLUTION METHOD'

Cooper-Jacob

TEST DATE'

lO, 24 November 1992

_, TESTWELL'

_v Well 63
OBS WELL:

Same20.
EST MATED PARAMETERS'

T = 0.04636 ft21mln

- -- TESTDATA'

30. -- O -- O = 1.564 ft31min

-- O -- rc = 0 2083 ft

0 _ rw : 0.3441 ft

-- 0 --

40. I I :lil,ll I I i il,Ill I: I l il,lll i I l lll_



MCAS EL TORO RI/FS PHASE I Client' NAVY SOUTHWESTDIV

Project No.' CTO #145 Location ' MCAS EL TORO (SITE 3)

WELL 63: COOPER-JACOB METHOD

DATA SET'

Time (min) C:_AQTESTXWELL63_63P,DAT
0.1 1. 10. I00. 1000. 02/09193

O.
AQUIFER TYPE'

Confined

SOLUTION METHOD'

Cooper-Jacob

TEST DATE'
10. o

O 24 November 1992

TESTWELL

Well 63

v OBS.WELL

Same

o 20.
ESTIMATEDPARAMETERS'
T = 0.007942 ft21mln

TESTDATA'
3

30. Q = 1.564 ft Imln

r¢ = 0,2083 ft

C rw = 0.3441 ft

O

40.



MCAS EL TORO RI/FS PHASE I cl lent' NAVY SOUTHWESTDIV

Project No.' CTO #145 Location' MCAS EL TORO (SITE 3)

WELL 63: RECOVERY METHOD

: DATA SET'

Time t/t' 6]R.DAT
. 10. 100. 1000. 02119iS3

-5. I [ mlmll]j [ , I llmlmj i m ]liml£ AQUIFER TYPE'

Confined

O. SOLUTION METHOD'

Cooper -Jacob

'_' §' TEST DATE'
_-l

v -- 0 - 24 November 1992

I_ 10. _-- _- TEST WELL'
- 0 - w_tJ s3

O 15. -- -- OBS, WELL '
- o Z
-- -- Same

20. -- _z
I_ - 0 - ESTIMATEDPARAMETERS'

-
- - T = O. llOB ft21mln

" 25. -- _ --JJ_[ --

30 Z__ TESTDATA'°m-i , -
_) O = 1.5B4 ft31mln

35. Z.- rc = 0 2083 ft
._ rw = 0.3441 fi

40. _--
_- [3o

45 , m I mmlllJ [ , mmlmmmJ m m i_,l]_



MCAS EL TORO RI/FS PHASE I c l lent' NAVY SOUTHWESTDIV

Project NO.' CWO #145 Location' MCAS EL TORO (SITE 4)

WELL 66: COOPER-JACOB METHOD

DATA SET'

Time (min) C:_AOTEST_WELL66_66PBAT
0.I 1. 10. 100. 1000. 02109/93

0 _ I i I IIIII1. I I I IIII1{ I I I IIIII I I I I I11_:: ConfinedAQUIFER TYPE'
- SOLUTION METHODm

-- Cooper-Jacob
.....

- TEST DATE'

Z 20 November 1992

TEST WELL

Well 66

v 10 OBS WELL

Same

o
EST MATED PARAMETERS'
T = 0,1766 ft2/mln

15

TEST DATA'
3

Q = 5.212 ft Imln

20 rc = 0,2083 ft
rw = 0.3441 ft

25



MCAS EL TORO RI/FS P'HASE I c_ient' NAVY SOUTHWESTDIV

Project No,' CT0 #145 Location' MCAS EL TORO (SITE 4)

WELL 66: COOPER-JACOB METHOD

DATA SET'

Time (min) C:lAOTESTtWELLB6_66P,DAT
0.1 1. 10. tO0. lO00. 02_09/93

O. AQUIFER TYPE

Confined

N SOLUTIONMETHOD'

Cooper-Jacob

5. TEST DATE'

20 November 1992

a TEST WELL

Well 66

v lO. OBS WELL

Same

O EST MATED PARAMETERS'

T = 0.06758 ft21mln
15.

TESTDATA'

Q = 5,212 ft31mln

20. rc = 0.2083 rt
rw = 0.3441 ft

25.



MCAS EL TORO RI/FS PHASE I cl lent' NAVY SOUTHWESTDIV

Project No.' CTO #145 Location' MCAS EL TORO (SITE 4)

WELL 66: RECOVERY METHOD

DATA SET'

Time t/t' C:_AQTEST_WELL66_66RDAT
1. lO. lO0. lO00. 10000. 02/09193

O.
AQUIFER TYPE'

Confined

SOLUTION METHOD

5. Cooper-Jacob
TESTDATE'

v 20 November 1992

TESTWELL
Well 66

0 iO OBS WELL*

: O Same
- 0 --

Z 0 __- ESTIMATED PARAMETERS'
- 0 -- f = 0.3135 ft21min-- t5 --

-
: : TESTDATA'

- -- O = 5.212 ft31mln

20. _- --- rc = 0.2083 rt
Z _ rw = 0,3441 ft

: DB

oral
25. I I lllllll I ,,,,,,,I , ,,,,,,,I , ,,,,,.



MCAS EL TORO RI/FS PHASE I client' NAVY SOUTHWESTDIV

proiect No.' CTO #145 Location' MCAS EL TORO (SITE 5)

WELL 67: COOPER-JACOB METHOD

DATA SET'

Time (min) _: 131981_grnd_ptN67p.dat

0.1 1. 10. t00. 1000. 02_._93
O. ] ] III[III [ ] III[III [ [ III[III ] [ II[In AQUIFER TYPE'I I I

-- Confined

- SOLUTION METHOD'

-- Cooper -Jacob
0.4 -- - TEST DATE'

- 30 November 1992

- TEST WELL'
,_

- Well 67

v 0.8 _ -- OBS. WELL
I_ - Ssme

0
'O ESTIMATED PARAMETERS'

T = 1 105 ft21min
1.2 -- '

I. _ 00I:_ TEST DATA:

_-- d _(_ O O = 2,246 ft3/mln

1.6 O -- rc = 0.2083 ft

o rw = 0.3441 ft

2. I IIIIm



MCAS EL TORO RI/FS PHASE I cl {ent' NAVY SOUTHWESTDIV

Project No.' CTO //145 Location' MCAS EL TORO (SITE 5)

WELL 67: RECOVERY METHOD

DATA SET'

Time t/t' i: 131981tGRND_PTt67R,DAT
I. I0. lO0. 1000. 10000. o2119_93

O. - [liill_ [ [ lillii[ I I IIIILL AQUIFER TYPE'

-- Confined

- SOLUTIONMETHOD'

-- , Cooper -Jacob

0.4 __-- TEST DATE'

30 November 1992

,,-, - TEST WELL'
4_

-- Well 67

v O.8 _--- ' OBS. WELL'
I_ -- Same

O =
'CI - i ESTIMATED PARAMETERS'

- I
_1 {.._ --_ T = 1.163 ft2/mln

- O
- o -i
- o TEST DATA'

------ % --!__m O = 2.246 ft3/mln

_..6 -------- O 0-- rc = 0.2083 ft
rw = 0.3441 ft

z
-- I I I

2. - I I almlltl I I I Jlllll a I allalal a I alJalT



MCAS EL TORO RI/FS PHASE I ci ient' NAVY SOUTHWESTDIV

project No.' CTO #145 Location' MCAS EL TORO (SITE 7)

WELL 72 (Test 1): COOPER-JACOB METHOD
DATA SET'

Time (mtn) i:_31981_grnd_pt_S72P.DAT
0.1 1. 10. 100. 1000. o2,_8_93

O.
- AQUIFERTYPE'

- - Confined

r - SOLUTION METHOD'

Cooper-Jacob

TEST DATE'

0. 19 November 1992

TESTWELL'

Wet I 72

v OBS. WELL'

C Same

o 20.
ESTIMATED PARAMETERS'
T = 0.05217 ft21min

k

TESTDATA'

30. o = 2.54 ft3/mln

rc = 0.1667 ft
rw = 0.2872 ft

40.



MCAS EL TORO RI/FS PHASE I c ui ent: NAVY SOUTHWESTDIV

Project No. : CTO #145 Location: MCAS EL TORO (SITE 7)

WELL 72 (Test 1): 'RECOVERY
DATA SET:

Time t/t' 1:_31981_GRND_PT_S72R.DAT
I 10. 100. 1000. 10000. o2tlg_g3

O. _IIl_l_/_l/ll_[_L I I I1[ ' I I IIIIII I I I IIIII AQUIFER TYPE'
Confined

o
O _ SOLUTIONMETHOD:

Cooper-JacobO
- TEST DATE'

O. -- I_ 19 November 1992

,.., _ TEST WELL'Well 72

v O OBS WELL'
%
O Same

o 80. - o
o ESTMATEDPARAMETERS:
oO T = 0.225 ft2/min

. o !_ o
o m TEST DATA'

O Q = 2 54 ft31mln

I r¢ = 0,1657 ft

rw = 0,2872 ft

°° _o_oooo ?_
40. I I I Il,l,I I I a l_llll I I i,,a,,I i I iii



MCAS EL TORO RI/FS PHASE I c_ lent' NAVY SOUTHWESTDIV

Project NO. : CTO #145 Location' MCAS EL TORO (SITE 7)

WELL 72 (Test 2): COOPER-JACOB METHOD
DATA SET'

Time (mia) i:131gel(grnd_pt_72P,DAT
0.1 1. 10. 100. 1000. o2tle/93

o. , ' ' '"'"1 ' ' '"'"1 ' ' '"'"1 , , I I1,_ AOUIFERTYPE'

Confined

i _ SOLUTION METHOD'
Cooper-Jacob

O - TESTDATE'
tO. __---' OO _ 19 November 1992

TEST WELL'

Well 72

v OBS.WELL'

Same

o 20.
ESTIMATED PARAMETERS'
T = 0.05168 ft21min

TESTDATA'
I

I O = 1.805 ft31mln30.
rc = 0.1667 ft

rw = 0.2872 ft

4o.F , ,,,,,,,I , ,,,,,,,I , ,,,,,,,I , ,,,,,n



MCAS EL TORO RI/FS PHASE I c,ient' NAVY SOUTHWESTDIV

Project No.' CTO #145 Location' MCAS EL TORO (SITE 7)

WELL 72 (Test 2): RECOVERY
DATA SET'

Time t/t' 72p,d,t
I 10. 100. 1000. 10000. 02,_9_93

O.

Confined

SOLUTION METHOD'

- Cooper-Jacob
- O
- TESTDATE'

O. --- O, -- 19 November 1992

_' Z O TESTWELL
- _ Well 72

v _ - OBS. WELL

- -- Same
-

o 20. --
Z Z ESTIMATED PARAMETERS'
- -- T = 0.2159 ft21mtn

2 Z

__- -- TEST DATA'

30. -- -- O = 1.805 ft31mln

- -
- -- rc = 0,1657 ft
- -- rw = 0.2872 ft

-- 00(]_[_:
I I 1

I J I lalJll I I ,,il,,I I I ,l,J,II t , ,ll,_40.



MCAS EL TORO RI/FS PHASE I Client' NAVY SOUTHWESTDIV

project No,' CTO #145 Location' MCAS EL TORO (SITE 8)

WELL 74: COOPER-JACOB METHOD

DATA SET'

Time (min) i:_31981_grndtptX74P.OAT

0.1 I. 10. 100. 1000. o2_1e_93

o. _ , ,,,,,,,{ , ,,,,,,,{ , ,,,,,,,{ , ,,,,,== = AQUIFERTYPE'

: = Confined
l. '- -.

= = SOLUTIONMETHOD'

_ Cooper-Jacob

· _ TESTDATE'

15 November lgg2

3. _ TEST WELL'

-- O _ Well 74

v 4. OBS. WELL'

SBme

O 5.
ESTIMATEDPARAMETERS'
T = 0,2212 ft21min

6.

7. TESTDATA'
O = 1.604 ft31mln

8. rc = 0.1667 ft

rw = 8.2872 ft

°'r
lO. { =



MCAS EL TORO RI/FS PHASE I client' NAVY SOUTHWESTDIV

Project NO.' CTO #145 Location' MCAS EL TORO (SITE 8)

WELL 74: RECOVERY METHOD

DATA SET'

Time t/t' 74_.dat
1. 10. 100. 1000. 10000. o2,19_93

O. _- . III IIIIIl_l 111111_ AQUIFER TYPE'

-- -- Confined

Xo- _ SOLUTIONMETHOD'm
-- -- Cooper -Jacob

2. --- -_ TEST DATE'

-- . -- 16 November 1992
Z .0 Z

,__, - · O - TEST WELL'
._ - O -

-- Well 74_.. - O _

'-' 4. _-- 0 --_ OBS. WELL'

I_ _- 0 Z Same

': oi
0 -

_ ESTIMATED PARAMETERS'
_: ---- T = 0.6408 ft21min

6. _--

I:::1 -- - TEST DATA'

-- O = 1.604 ft31mln

8. _---- _ rc = 0.1667 ft
rw = 0.2972 ft

tO. m ' 'l'''''{ _ '''''''{ '''''l'''l ' ''"'"



MCAS EL TORO RI/FS PHASE I cf lent' NAVY SOUTHWESTDIV

Project NO.' CTO #145 Locution' MCAS EL TORO (SITE 9)

WELL 75: COOPER-JACOB METHOD
DATA SET'

Time (min) {:131981_grnd_pt_7$P,DAT

0._ I. lO. _00. _000. 02118/93
O. ] _ [_,,,,[ , , ,][][]] , , ,,[[,,[ , , ]li]_

AOU[ FER TYPE-[ I I

Confined

SOLUTION METHOD'

Cooper-Jacob

TEST DATE'

5. 1 December 1992

TEST WELL'

Well 75

v OBS. WELL'

Sume

o 10.
ESTIMATEDPARAMETERS'
T = 0.1131 ft21min

TESTDATA'

O = 2 54 ft31mln1 5,
rc = 0.1657 ft
rw = 0.2872 ft

80.



MCAS EL TORO RI/FS PHASE I client' NAVY SOUTHWESTDIV

Prolect No.' CTO //145 Location' MCAS EL TORO (SITE 9)

WELL 75: RECOVERY METHOD

DATA SET'

Time t/t' I: t31981_GRND]PT_75R.DAT
J,. ,[0. lO0. J.000. ZOO00, 02119/93

O, I
- ] ...... I =_- :--"_"{ ] ,I IIII/_.,._! [ Illlll AQUIFER TYPE'
-- "'"0
-- 0 -- Con f I ned

- _ - SOLUTIONMETHOD'

,-- -- Cooper -Jacob

- - TEST DATE'

I- -- 1 December 1992

o TEST WELL'
_' - o Z

-- 0 -- We I I 75

v - O - OBS. WELL '
13 - O -- -- Same

_ o _
o 10.-- o --
'C:I - - ESTIMATED PARAMET. ERS '

-- TEST DATA'

_._. -- O = 2.54 ft31mln

_ rc = 0.1667 ft

- rw = 0.2972 ft

m J I

, J,,l,,I a f l allUJ I :l ,llJlll , I ,a,,rr80. J



MCAS EL TORO RI/FS PHASE I c, ient: NAVY SOUTHWESTDIV

Project No.: CT0 #145 Location'. MCAS EL TORO (SITE t0)

WELL 77: COOPER-JACOB METHOD

DATA SET:

fm_n_ A:_77p,o_',-Time \ - !

0.1 1. 10. tO0. 1000. o3_22t93

O. _1 I I I I1,111 I I I II1,11 I I I IIIII I I , I ,Ill..I-I Co,',fAOUll.edFERTYPE'

SOLUTION METHOD

_X Cooper -Jmcob

5. TESTDATE'

17 November 1992

_ - TEST WELL'

'_'_._ I-In Wel I 77
"_ 10. OBS WELL'

._ ESTMATEDPARAMETERS'

T = 0.265 ft21mlnt5.

1_ TESTDATA'

O = 2,433 ft31min

_O. rc = O, 1667 ft

rw = 0,2872 ft

25. ': ' ,,,,,,,I , ,,,,,,,I , ,,,,,,,I , ,,,,,fi



MCAS EL TORO RI/FS PHASE I cl lent: NAVY' SOUTHWESTDIV

Prolect NO. : CTO #145 Location: MCAS EL TORO (SITE 13)

WELL 78: COOPER-JACOB METHOD

DATA SET:

Time (mtn) 78p,dat
0.! t. tO. [00. {.000. 02118/93

0. I I I IIIIII I I I IIIIII I I I IIIIII I I

i Confined

SOLUTION METHOD'

Cooper -Jacob

TEST DATE'

5. 23 November 1992

TEST WELL '

Well 78
v OBS. WELL'

Same

o 10.
q::l ESTIMATED PARAMETERS'

T : 0.0278 ft21min

k

¢21 TESTDATA'

1_. O = 0.615 ft31mln

rc : 0,1667 ft
rw = 0,29?2 ft

B

I I I

20. i



MCAS EL TORO RI/FS PHASE I client' NAVY SOUTHWESTDIV

project No.' CT0 #145 Location' MCAS EL TORO (SITE 13)

WELL 78: RECOVERY METHOD
DATA SET'

Time t/t' 7s..O^T
1. 10. 100. 1000. 10000. 02_1919_

O. ..-_._ i I i iiilll I I I IIIII] I I I IIIll_ AQUIFER TYPE'

Confined

- SOLUTION METHOD'
O
O - Cooper-Jacob

2. _ O - TEST DATE'

O 23 November 1992
O

_-_ O Z TEST WELL'
- 0 ' -- Well ?a

4, -- 0 ' -- OBS. WELL'

2 O - same

0 - _ -- ESTIMATED PARAMETERS'

Z -- T = 0.4?59 ft2tmin

Z Z TESTDATA'
m

Z [ _ O = 0.615 ft31mln

8, --" ' _ rc = 0.1667 ft
- -- rw = 0.2872 ft

I
- I I I llJul I I I lilJll I I alalaal I I I llJ_

ID,



MCAS EL TORO RI/FS PHASE I cl ient: NAVY SOUTHWESTDIV

Project No.: CTO #145 Location: MCAAS EL TORO (SITE 18)

WELL 101: COOPER-JACOB METHOD

DATA SET:

Time (min) C:_AQTEST_WELLIOI_IO1P.DAT
0.l I. 10. 100. 1000. 02109/93

o. _ , ,,,,,,,I , , ,,,,,,I , ,,,,,,,E , ,'"'_ AQUIFER TYPE'I I I

Confined

SOLUTION METHOD'

Cooper-Jacob

5. TESTDATE'

13 November 1992

TEST WELL

'_' Well 101

10. OBS WELL

Same

MATEDPARAMETERS'EST

_ 5, ft21min

T 0.t294

TESTDATA'

g = 3.609 ft31mln

20. rc = 0.1667 ft

rw = 0.2872 ft

25.



MCAS EL TORO RI/FS PHASE I c l i ent' NAVY SOUTHWESTDIV

Project No.' CTO #145 Location' MCAAS EL TORO (SITE 18)

WELL 101: COOPER-JACOB METHOD

DATA SET'

Time (rain) c: _AQTEST_WELL101_101P.DAT
0.1 1. lO. 100. 1000. 02109_93

O.
AQUIFER TYPE'

Confined

SOLUTION METHOD'

Cooper-Jacob

5. TEST DATE'

13 November 1992rlff'l

TESTWELL

[_ Well 101

v i0. _ OBS WELL
Same

g
o

EST MATEDPARAMETERS'
T = 0.0725 ft2/mln

15.

TEST DATA'

O = 3.609 ft31mln

20. rc = 0,1667 ft

rw = 0.2872 ft

25.



MCAS EL TORO RI/FS PHASE I c, ient' NAVY SOUTHWESTDIV

project No.' CTO #145 Location' MCAS EL TORO (SITE 18)

WELL 10 1: RECOVERY METHOD

DATA SET'

Time t/t' loin.OAT
l. lO. 100. lO00. lO000, o21,9/93

-5. I I l lllll I I i I IIlill: I I l lllll I I I I lllll AQUIFER TTPE'

Con fined

SOLUTION METHOD'

O. Cooper -Jacob

,_ TESTDATE'

v 13 November 1992

I_ 5. TEST WELL
Wel I 101

0
,_ _ o _ OBS. WELL
_: D Same

-- ri -
10. -- O

- - ESTIMATED PARAMETERS'

_ I-I - T = 0.4133 ft21min

15. -- q_ --

'13 - L - TEST DATA'

,P,4

IlO -- -- Q = 3,EBB ft31mln

--
rc = 0. 1667 ft

20. -- -- rw = 0.2872 ft

o

-25. ,, ,,,,,,I ,, ,,,,,, ,,,,,,,,I ,,,,



MCAS EL TORO RI/FS PHASE I client' NAVY SOUTHWESTDIV

project No.' CTO #145 Location' MCAS EL TORO (SITE 18)

WELL IDPI: COOPER-JACOB METHOD

DATA SET'

Time (m in) c:_aatest_wetlidpl\ldplp.dat

1. 10. 100. 1000. 10000. 02110193
60.

AQUIFER TYPE'

Confined

SOLUTION METHOD'

Cooper-Jacob

TEST DATE'

?0. 12 January 1993

.._ TEST WELL'

Well IDP1 (OOWD)

v OBS WELL'

Same

o 80.
ESTMATEDPARAMETERS'
T = 2,899 ft21min

TEST DATA'

90. _ O = 158,7 ft3/mln

rc = 0.75 ft

rw = 0.8956 ft

100.



MCAS EL TORO RI/FS PHASE I Client: NAVY SOUTHWE=, DIV

Project No.: CTO #145 HANTUSH (WITH STORAGE) Location: MCAS EL TORO (SITE 18)

Pumped Well: IDP1 Observation Well: 103

10.000 ................................
...................................................................

· l I I ' ' ' 2 '. ..... '. _ _ '_ . ' .'. '. '_ ' ' ...... '_ _ _'..'_ J .'.'.'.' ...... ' ....... ' _'

.... _. _ . '...' .'. ! -' ! ..... '... '.. '_ _'_ '_ L L '_ ..... '_ _ .'. _'_ _' .'_ '. '.' ...... ,. _ _._ :O_,Ot cjI'.'

· i_LP..OJE_' ;' ..... ' '" ..... ' ' ' '.... _-_C, ,_; ,

· _M._.,_.J,.=:u.,y_. :. ..... ,_. _,_.: ,,:., ..... ,___,__,__,_,_p.. ..... ,. __,__,_:_,_,_,_,
1.,/_',= 1: ', : ', ', ', ',MA',TCHlaOll_l-.:-,.o ', ', ',_ ', ',, ', ', ', ', ', ', ', ',

' -'- , ' ' ;' ' · ',' ' ; .................................... i ................., i f * _ 4 g i * i i i i i i i i i i , i i i i i i

s =,5.2,ft .............. ',-j_ -- ',-:':': ........i i i i J I 6 g * * i _ i _ i f i a i i * , i f , _ i _ i

-t'=.115;rni_d.-. .;I, ..... ,---,--,--,-,-::,' ..... ,-jr, _,__,,_i_i_,,_i...... ,- --,- -,- ;-,-,-,-,'
i * i , J i i i f i g i i J i f i JW f i i f , f i i * i i i i * i

_* i i i i m i i i _ J _ i i i a i i i i i 6 i _ i f

· i f i i i i f i i i m i i i * I i i i i i f i i i , _ i i i

1.ooo :

.......... ':': .................
0 100 ................................ m

.... ;- - ; - ; -,- ; ; ; ; --e--,- --.--.- -,-,- ; 7.- ..... ,- - -.- -,--,-,-,-,-, ...... ,- - -,- -.- ; ',-,-,-,

i , i i , 6 i f , f _ _ , i , , , _ i i i , , , , 4

i i i B i , i i i i i i i i i i i i i i I i i i B i i i i i ,

0010. , - , oo ..............................

1 10 100 1000 10000

Elapeed Time (min)
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MCAS EL TORO RI/FS PHASE I cl lent' NAVY SOUTHWESTDIV

project NO.' CTO #145 Location' MCAS EL TORO

WELL lB (TEST 1): BOUWER-RICE METHOD
DATA SET:

lbsll.dat

lo. j,,,,,,,,i,,,,,,,,,i,,,,,,,,,i,,,,,,,,,i,,,,,,,,L o_,o_,,_
- - AQUIFER TYPE'

Unconfined

SOLUTION METHOD'

8ouwer-Rlce

TEST DATE:

10116192
v TEST WELL'

Well lb [Site 18)

1. _OOo O _ ESTIMATED PARAMETERS'- _ K = 0 0001483 ftfmln

O yO = 2.564 f t

- ' TEST DATA'

H0 = 2_718 ft

rw = 0.5417 ft
L = 20, ft

b = 25. ft

H = 25. ft

I,,_,,,.,I,,,,,,,,,I,,X'h I0.1 Illal I,Ilaalll
O. 20. 40. 60. 80. 100.

Time (mtn)



MCAS EL TORO RI/FS PHASE I cl lent' NAVY SOUTHWESTDIV

Project NO.' CTO #145 Location' MCAS EL TORO

WELL lB (TEST 1): COOPER ET AL. METHOD
DATA SET'

wel Ilb_lbcbpl dat

J-. _.;; ,_ 02109193

0.9 AQUIFER TYPE'
confined

0.8 SOLUTION METHOD'
cooper et a! .

0.7 TEST DATE'
I01161q2

TEST WELL'

0.6 Well lb (Site 18)

-4 0.5 ESTIMATED PARAMETERS'

T = 0.00338 ft21mln

0.4 s = o.0oo43os
TEST DATA'

0.3 HO= : 7_Sft
rc = 0.20B3 ft
rw = 0.5417 ft.

0.2

0.1

o. =- ,,,,,,,I , ,,i,,.I , ,,,.,,I , ,,,,,_
0.01 0.1 I. 10. 100,

Time (rain)



MCAS EL TORO RI/FS PHASE I cl ient' NAVY SOUTHWESTDIV

Project No.' CTO #145 Location' MCAS EL TORO

WELL lB (TEST 2): BOUWER-RICE METHOD
DATA SET'

welllb_lbs2.dat

lo. _,,,,,,,,i,,,,,,,,,i,,,,,,,,,i,,,,,,,,,i,,,,,,,,_ o2,o,,93

l] AQUIFERTYPE'
-- Unconfined

SOLUTION METHOD'
Bouwer-_lce

t--, TEST DATE'

_ 10116192
v · TEST WELL'

Well lb (Site 18]

ESTIMATEDPARAMETERS'
C = 0 000167 ftlmln

0
¥0 = 2.558 ft

0.! TESTDATA'
_:_ HO = 2.694 ft

rc = 0,2083 ft

rw = 0.5417 ft

L = 20. ft

b : 25. ft

H = 25. ft

o.oi ,,,,,,,,I,,,,,,,,,I,,,,,,,,,I,,,,,,,,,I,,,,,,,,,
0. 20. 40. 60. 80. 100.

Time (rnln)



MCAS EL TORO RI/FS PHASE I client' NAVY SOUTHWESTDIV

Project No.' CT0 #145 Location' MCAS EL TORO

WELL lB (TEST 2): COOPER ET AL. METHOD
DATA SET'

welllb_Ibcbp2.dat

_. 02109193

0.9 AQUIFER TYPE'
Confined

0.8 SOLUTION METHOD'
Cooper et al

TEST DATE

0.7 10116192
TEST WELL

0.6 Well lb [Site 18)
O

0.5 ESTIMATED PARAMETERS'
T = 0.004246 ft21mln
S = 0.0001818

0.4
TEST DATA'

0.3 Ha : 2 s9. ft
rc = 0,2083 ft
rw = 0,5417 ft

0.2

0.1

O,

0.01 0.1 1. 10. 100. 1000.
Time (rain)



MCAS EL TORO RI/FS PHASE 1 cl ient' NAVY SOUTHWESTDIV

Project No.' CT0 #145 Location' MCAS EL TORO

WELL 1E (TEST 1): BOUWER-RICE METHOD
DATA SET'

lesldat

to. j,,,,,,,,i,,,,,,,,,i,,,,,,l,,i,,,,,,,,,i,,,,,,,,c o_,,_,_
i - AQUIFER TYPE'

m Unconfined

SOLUTION METHOD'

i Bouwer-Rlce

_-, - - TEST DATE'

_-I 10115192

v - TEST WELL'

Well le (Slte_18)

1. -- ESTIMATED PARAMETERS'
-_O....__ _ _ _ K = 0.001446 ftlm,lnO

-- y0 = I .336 ft

- TEST DATA'

I_l - HO = 2 644 ft
rc = 0.2872 ft
rw = 04583 ft
L = 10,8 ft

_ b = 10.B ft
H = 10.8 ft

o.l ,,,,,,,,,I,,,,,,,,,I,,,,,,,,,I,,,,,,,,,I,,,,,,,,,
0. 1. 8. 3. 4. 5.

Time (mtn)



MCAS EL TORO RI/FS PHASE I cl lent' NAVY SOUTHWESTDIV

Project NO.' CTO #145 Location' MCAS EL TORO

WELL 1E (TEST 2): BOUWER-RICE METHOD
DATA SET'

les2.dat

to. I,,,,,,,,i,,,,,i,,,{,,,,,,,,,{,,,,,,,,,},,,,,,,,L _ 03,,.,93

AQUIFER TYPE'

Unconf Ined

SOL UTION METHOD'

Bouwer -RI ce

TESTDATE'

10115192

TEST WELL'

Well le (Site 18)
i

I. ESTIMATED PARAMETERS'

Of_ K = 0,001878 ft/mln

yO= I 45 ft

- - TESTDATA'

-- HO = 2 919 ft
rc = 0 2872 ft

rw = O 4583 ft

L = 10 8 ft

-- - b = 10 8 ft

H = 10 8 ft

o.t ,,,,,,,,,I,,,,,,,,,I,,,,,,,,,I,,,,,,,,,I,,,,,,,,,
O. 1. Z. 3. 4. 5.

Time (rain)



MCAS EL TORO RI/FS PHASE I Icl lent: NAVY SOUTHWESTDIVProject NO,' CTO #145 Location: MCAS EL TORO

WELL 2A: BOUWER-RICE METHOD

DATA SET'

well2a_2asl.dat

lo. j "'"'"l'"'"'"l"'"'"'l'" '"'"l" '""' L 02108t93

AOUIFER TYPE'

unconflne_

SOLUTION METHOD'

Bouwer-Rlce

TESTDATE

10119192

'_' TEST WELL

Well 2a (Site 18)

1. -- -- ESTIMATED PARAMETERS'
- K = 5 7002E-06 ftlmln

-- yO = 2. 754 f t

-- TESTDATA'

- H0 = 2.847 ft
re = 0.2083 ft

-- _ rw = 0.5417 ft
/

i L = 20. ftb = 25. ft
H = 25, ft

o.l ,,,,,,,,,I,,,,,,,,,I,,,,,,,,,I,l,,i,,,,I,,,,,,,,,
0. 100. 200. 300. 400. 500.

Time (mln)



MCAS EL TORO RI/FS PHASE 1 Client: NAVY SOUTHWESTDIV

Project NO. : CT0 #145 Locat ion: MCAS EL TORO

WELL gA: COOPER ET AL. METHOD

DATA SET:

WELL2A_2ASICgP DAT

_. 02109193

0.9 AQUIFER TYPE'
Confined

0.8 SOLUTION METHOD'
Cooper et al

0.7 TEST DATE'
10119192

TEST WELL'

0,6 Well 2a (Site 18)
O

0.5 ESTIMATED PARAMETERS'
T = 9.0683E-05 ft21mln

0.4 s = o ooo5oe2
TEST DATA'

0.3 .o = 2.758 ft
rc = 0.2083 ft
rw = 0,5417 ft

0,2

0.l

0.
0.01 O.l 1. 10. 100. 1000. 10000.

Time (mtn)



MCAS EL TORO RI/FS PHASE I cl ient' NAVY SOUTHWESTDIV

Project NO.' CT0 #145 Location' MCAS EL TORO

WELL 2C: BOUWER-RICE METHOD

DATA SET'

2csldat

to. _,,,,,,,,i,,,,,,,,,ii,,,,,,,,i,,,,,,,,,i,,,,,,,,,i,,,,,,,,L o_,o_,_
- AOUIFER TYPE'

unconf Ined

SOLUTION METHOD'

Bouwer-Rlce

TEST DATE

TEST WELL

Well 2c (Site fS)

1. ESTIMATED PARAMETERS'

O O K = 0.0001277 ftlmln

yO = 2.605 ft0

TEST DATA'

O

H0 = 2.6 ft
rc = 0.2083 ft

rw = 0.5417 ft

L = 20. ft

- b = 25. ft

H = 25. ft

0. 10. 20. 30. 40. 50. 60.
Time (mtn)



MCAS EL TORO RI/FS PHASE I c l Jent' NAVY SOUTHWESTDIV

Project No.' CTO #145 Location' MCAS EL TORO

WELL 2C: COOPER ET AL. METHOD

DATA SET'

we112c;2ccbpl.dat

1. : I I I I I I I I I I I I I I I I I= 02/09/93

O.g AQUIFER TYPE'
Con f tned

O.B SOLUTION METHOD'
Cooper et el ,

TEST DATE'

0.7 10119192

TEST WELL'

0.6 Well 2c (Site IB]

O
_Z_ ESTIMATED PARAMETERS'

0.5
T = 0,00669 ft21mln

_-n.zl s = s.26seE-a.
TEST DATA'

0.3 HO = 2.B ft
rc = 0.2083 ft

rw = 0.5417 ft

0,2

0.1

--- I =
,,n. = I I I I I I III I

I I I I I1_

t. 10. 100.
Time (mtn)



MCAS EL TORO RI/FS PHASE 1 cJ {ent' NAVY SOUTHWESTDIV

Project NO.' CTO #145 Location' MCAS EL TORO

WELL 2D (TEST 1): BOUWER-RICE METHOD
DATA SET'

. ._well2dt2dsl.dat

10. i,,,,,,,,i,,,,,,,,,i,,,,,,,,,i,,,,,,,,,i,,,,,,,, 1 o_,o_,_

AQUIFER TYPE'

Unconfined

SOLUTION METHOD'

Bouwer-Rlce

TESTDATE

10119192

_" TESTWELL

Well 2d [Site 18)

1. ESTIMATED PARAMETERS'

K = 9.6134E-06 ftlmln
yO = 2.725 ft

Ck
TESTDATA'

I_l - H0 = 2.951 ft
rc = 0.2083 ft

-- rw = 0.5417 ft
L = 20. ft

-- b = 25. ft
H = 25. ft

o.l ,,,,,,,,I,,,,,,,,,I,,,,,,,,,I,,,,,,,,,I,,,,,,,,,
0. 100. 200. 300. 400. 500.

Time (rain)



MCAS EL TORO RI/FS PHASE 1 cl lent' NAVY SOUTHWESTDIV

Project No.' CTO #145 Location' MCAS EL TORO

WELL 2D (TEST 1): COOPER ET AL. METHOD
DATA SET'

well2d_2dcbpl.dat

_' 02109193

O.g AQUIFER TYPE'
Confined

0.8 SOLUTION METHOD'
Cooper et al,

0,7 TEST DATE'
10119192

TEST WELL'

0.6 Well 2d (Site 18)

0.5 ESTIMATEDPARAMETERS'
T = 0.0001556 ft21mJn

0.4 s = o.ooo74
TEST DATA'

0.3 Mo = 2.836 ft

rc = 0,2083 ft

rw = 0.5417 ft
0.2

0.!

0.
0.01 0.1 1. 10. 100. 1000. 10000.

Time (rain)



MCAS EL TORO RI/FS PHASE I {ct lent' NAVY SOUTHWESTDIVProject No.' CT0 #145 Location' MCAS EL TORO

WELL 2D (TEST 2): BOUWER-RICE METHOD
DATA SET'

. ._wel12d12ds2 dar

10. I,l,,,,,,I,,,t,,,,,I,l,,,t,,,I,,,,,,,,,I,,,,,,,,l o_,0_,_

AQUIFER TYPE'

unconfined

SOLUTION METHOD'

Bouwer-Rlce

,_, TEST DATE

_., 10120/92

v TEST WELL

Well 2d [Site lB)

1. ESTIMATED PARAMETERS'
K = 1.0018E-05 ftlmln

O
yO = 2.776 ft

I_, -- TEST DATA'

"'" - HO = 2 975 ftI::::l
rc = 0 2083 ft

-- - rw = 0 5417 ft

L = 20 ft

b = 25 ft

H = 25 ft

o.l ,,,,,,,,,I,,,,,,,,,I,,,,,,,,,I,,,,,,,,,I,,,,,,,,
0. tOO. 200. 300. 400. 500.

Time (min)



MCAS EL TORO RI/FS PHASE I cl ient' NAVY SOUTHWESTDIV

Project No.' CT0 #145 Location' MCAS EL TORO

WELL 2D (TEST 2): COOPER ET AL. METHOD
DATA SET'

well2d_2dcbp2.dat

1. :_ 1111111 _'-'r'-'l.. [__. 02109193

0.9 . ' ; conflnedAOUIFERTYPE'

SOLUTION METHOD'

0.8 Cooper et al.

TEST DATE'

0.7 10120192

TEST WELL'

0.6 Well 2d (Site 18)
O

ESTIMATED PARAMETERS'
_0.5

T = 0,0001394 ft2/mln
S = 0.0008601

0.4
TEST DATA'

0.3 .0 = 2.832 ft
rc = 0,2083 ft
rw = 0.5417 ft

O.g

O.t

O. 51,mi,mi I I,,,,I
0.01 0.1 1. 10. 100. 1000. 10000.

Time (mtn)



MCAS EL TORO RI/FS PHASE t cl lent' NAVY SOUTHWESTDIV

project NO.' CWO #145 Location' MCAS EL TORO

WELL 31'.. (TEST 1): BOUWER-RICE METHOD
DATA SET'

. ._well3e_3eslh dat

lo. t,,,,,,,,i,,,,,,,,,i,,,,,,,,,i,,,,,,,,,i,,,,,,,,,i,,,,,,,,__ o_,o_,_

- AOUIFER TYPE _

-- Unconfined

-- SOLUTION METHOD'

Bouwer-Rlce

,--, , - TEST DATE

10115192

v - TEST WELL

Well 3e [Site 18]

1. -- O -- ESTIMATED PARAMETERS

O -- K = 8.8529E-05 ftlmln
-- 0 - ye = 3.281 ft

_ 0 0
m O0 · - TEST DATA'

-- HO = 3 42g ft
rc = 0 1567 ft
rw = O 4583 ft
L = 40 ft

-- b = 52 ft
H = 52 ft

O.i {,,,,,,il,
O. 10. 20. 30. 40. 50. 60.

Time (rain)



MCAS EL TORO RI/FS PHASE 1 cl ient: NAVY SOUTHWESTDIV

Project NO.' CTO #145 Location' MCAS EL TORO

WELL 3E (TEST 1): COOPER ET AL. METHOD
DATA SET:

WELL3E_3ECBPl,DAT

_, 02109193

0.9 AQUIFER TYPE'
confined

0.8 SOLUTION METHOD'
Cooper et al .

0.7 TEST DATE'
10115192

TEST WELL

0.6 Well 3e (Site 18)
O

0.5 ESTIMATED PARAMETERS'
T = 0.006043 ft21mln

0.4 s = 2 333_E-06
TEST DATA'

0.3 ,0 = 3429 ft
rc = 0. 1667 ft
rw = 0.4583 ft

0.2

0.i

,

0.01 0.1 i. tO. lO0.
Time (rain)



MCAS EL TORO RI/FS PHASE 1 Cl ient' NAVY SOUTHWESTDIV

Project No.' CTO #145 Location' MCAS EL TORO

WELL 3E (TEST 2): BOUWER-RICE METHOD
DATA SET'

. ._WELL3E_3ES2H.DAT

Jo. _,,,,,,,,I,,,,,,,,,i,,,,,,,,,i,,,,,,,,,i,,,,,,],,i,,,,,,,,L o2,o2,9_
- - AQUIFER TYPE'

Unconfined

SOLUTION METHOD'

[ Bouwer-_lce

-i TEST DATE'

10/15192

v - - TESTWELL'

Well 3e (Site 18)

1. -- ESTIMATED PARAMETERS'

_ 0 _ K = 8,946E-05 ftlmln

-- 0 · yO = 3.292 ft

- 0 0
_ - O O TEST DATA'

'_ -- HO = 3.415 ft

rc = 0.1667 ft

-- rw = 0.4583 ft

L = 40. ft

_ b = 52. ft

H = 52. ft

0. 10. 20. 30. 40. 50. 60.
Time (min)



MCAS EL TORO RI/FS PHASE 1 cl ient' NAVY SOUTHWESTDIV

Project No.' CTO #145 Location' MCAS EL TORO

WELL gE (TEST 2): COOPER ET AL. METHOD
DATA SET'

WELL3E_3ECBP2.DAT

_. 02_09_93

0.9 AOUIFER TYPE'
Confined

0.8 SOLUTION METHOD'
Cooper et al.

TEST DATE'

0.7 lO,lSd92
TEST WELL'

0.6 Well 3e [Site 18)
O

0.5 ESTIMATED PARAMETERS'
T = 0,006512 ft21mln

0.4 S = 1 692E-06

TEST DATA'

0.3 .o = 3.41s ft
rc = 0.1667 ft
rw = 0.4583 ft

0.8

O.i

O°

0.01 0.1 1. 10. 100.
Time (rnin)



MCAS EL TORO RI/FS PHASE I cl lent' NAVY SOUTHWESTDIV

Project No.' CTO #145 Location' MCAS EL TORO

WELL 5A: BOUWER-RICE METHOD
DATA SET'

wellSa_5asl.dat

lo. _'""'"'l'"'"'"l"'"'"'l'"'""'l""'"' t 02,04,93AQUIFER TYPE'

Unconfined

SOLUTION METHOD'

Bouwer-Rlce

,_. ' TESTDATE

10121192

v TEST WELL

Well 5a [Site 10)

ESTIMATED PARAMETERS'

K = 6 1362E-06 ftlmln
O

yO = 2.878 f t

TESTDATA:

HO = 2.805 ft
rc = 0.2083 ft

rw = 0.5417 ft

L = 20. ft

b = 25. ft

H = 25. ft

1. Ilmllllllll]llllllllllllllml] ]llllllll Imillllll
0. 100. 200. 300. 400. 500.

Time (mtn)



MCAS EL TORO RI/FS PHASE I c l {ent: NAVY SOUTHWESTDIV

Project No. : CT0 #145 Location: MCAS EL TORO

WELL 5A: COOPER ET AL. METHOD

DATA SET:

WE_L_*,SAC.,.DAT

t. _'""9 _-T- ........ '_"""1I'"""l ]'"'_ o_,o_,_
0.9 _ AQUIFER TYPE'

Confined

SOLUTION METHOD'

0.8 Cooper et al .

TEST DATE'

0.7 _0/2_192
TEST WELL'

0.0 Well 5e [Site 18)
O

ESTIMATEDPARAMETERS'
_0.5

T = 4.8314E-05 ft2/mln
S = 0.001078

0.4
TEST DATA'

0.3 HO = 2,B85 ft
rc = 0.2083 ft
rw = 0.5417 ft

0.2

O.I _
z

0. I m,mllmll, imlll;l[ i mmlml,Ii ,Imml[ [ll,,,iml mIlml_
0.01 O.t t. tO. lO0. t000. tO000.

Time (rain)



MCAS EL TORO RI/FS PHASE I cl {ent' NAVY SOUTHWESTDIV

project No.' CIO #145 Location' MCAS EL TORO

WELL 19E (TEST 1): BOUWER-RICE METHOD
DATA SET:

welllge_gesl.dat

to. j,,,,,,,,i,,,,,,,,,i,,,,,,,,,i,,,,,,,,,I,,,,,,,,L o2,o4,93
- - AQUIFER TYPE'

Unconfined

SOLUTION METHOD:

Bouwer-Rlce

_[ - TEST DATE:

I0115192
-- TESTWELL'

Well 19e (Site 18)

1. -- ESTIMATED PARAMETERS'

O O O O O O vD = 2.647 ft
K = 0.0001673 ftlmln

- TESTDATA'

H0 = 2,95 f t
rc = 0,2872 ft
rw = 0.4583 ft
L = 40. ft

-- b= 40.7 ft
H = 40.7 ft

o.t ,,,,,,,,,I,,,i,,,,,I,,,,,,,,,I,,,,,,,,,I,,,,,,,,,
0. 10. 20. 30,- 40, 50.

Time (rain)



MCAS EL TORO RI/FS pHASE 1 Cl ient' NAVY SOUTHWESTDIV

Project No.' CTO #145 Location' MCAS EL TORO

WELL I gE (TEST 1): COOPER ET AL. METHOD
DATA SET'

WELLlgE_lgECBPl DAT

_. 02109193

O AQUIFER TYPE'0.9
Confined

0.8 SOLUTION METHOD'
Cooper et al .

TEST DATE

0.7 1o_s_92

TEST WELL

0.6 Well 19e (Site 18)

0,_ ESTIMATED PARAMETERS'

T = 0.005239 ft2/mln

0.4 s : o.oo4979
TEST DATA'

0.3 HO= 2,9s ft
rc = 0.2872 ft

=- rw = 0.4583 ft
0.2

0.1 --

,

O.Oi O.t t. 10. tO0.

Time (rain)



MCAS EL TORO RI/FS PHASE 1 ICI lent: NAVY SOUTHWESTDIVProject NO.' CTO #145 Location: MCAS EL TORO

WELL 19E (TEST 2): BOUWER-RICE METHOD
DATA SET:

WELLlgE_lgEs2 DAT

lo. f,,,,,,,,i,,,,,,,,,i,,,,,,,,,i,,,,,,,,,i,,,,,,,,L_ _ o_,o_,.

- AQUIFER TYPE'

_ unconflne_

- SOLUTION METHOD'
Bouwer-Rlce

I[ TEST DATE'

10115192

v - TEST WELL'

Well 19e (Site 18)

i -- _O O O O ESTIMATED PARAMETERS'

· _°-'"_U°-o . -_

-- C = 0.0001746 ftlmln
O - O O

O O O O _ yO = 2.58 ft
m O O - TEST DATA'

HO = 2.937 ft
rc = 0.2872 ft

- rw = 0.4583 ft
L = 40. ft

_ b = 40.7 ft
H = 40.7 ft

o.t ,,,,,,,,,I,,,,,,,,,I,,,,,,,,,I,,,,,,,,,I,,,,,,,,,
0. t0. 20, 30, 40. 50.

Time (mtn)



MCAS EL TORO RI/FS PHASE 1 c l lent ' NAVY SOUTHWESTDIV

Project No.' CT0 #145 Location' MCAS EL TORO

WELL 19E (TEST 2): COOPER ET AL. METHOD
DATA SET'

wel119e_l�ecbp2.dat

_. 02110193

0.9 AQUIFER TYPE'
Confined

0.8 SOLUTION METHOD'
Cooper et al

TEST DATE'

0.7 lo/_5/92

! TEST WELL'
0.6 i Well 1ge CSIte 18)

o I
0._ ESTIMATED PARAMETERS'

T = 0.00596 ft21mln
S = 0004114

0,4
TEST DATA'

0.3 Ho : 2.g3_ ft
' rc = 0.2872 ft

rw = 0.4583 ft
0.2

0.!

O._ E
0.01 0.1 1. 10. 100.

Time (rain)



MCAS EL TORO RI/FS PHASE I c[ lent' NAVY SOUTHWESTDIV

Project No.' CTO #149 Location' MCAS EL TORO

WELL 24 (TEST 1): BOUWER-RICE METHOD
DATA SET'

we1124\24sl.dat

lO.I, ,,, I,,,, I,,,, I , , , , I o_,o.,.

AOUIFER TYPE'

unconf Ined

SOLUTION METHOD'

i_Oo Bouwer -1:11ce

_-, TEST DATE

C_, 10123192

v TEST WELL

f_ WELL 24 (SITE 18)
4)

--_ I. Oo -- ESTIMATED PARAMETERS'

0 0 K : 0 001347 ftlmln0 --
C_I " 0 0 yO = 3_043 ft

TEST DATA'

HO = 3.36B ft
rc = 0.2872 ft

0 rw = 0.4583 ft

0 L = 20. ft
b = 22.8 ft

H = 22.8 ft

o.x I [ _ I,,,, I,, [ ]"kt , , ,
0. 5. tO. 15. 20.

Time (mtn)



MCAS EL TORO RI/FS PHASE I Icl lent: NAVY SOUTHWESTDIVProject NO,' CT0 #145 Location: MCAS EL TORO

WELL 24 (TEST 1): COOPER ET AL. METHOD
DATA SET'

WELL24_24CBPI.DAT

1, 02_09_93

0.9 AQUIFER TYPE'
= Confined

_. = SOLUTION METHOD'0.8 _

= Cooper et al
_ TEST DATE

0.7--
= 10123t92

_ TEST WELL
06-' -=· : WELL 24 (SITE 18)

O =

0._ _ -- ESTIMATED PARAMETERS'
_. T = 0.03372 ft21mln

S = 0.001331
0.4

TEST DATA'

0.3 Ho = 3.368 ft
rc = 0.2872 ft
rw = 0.4583 ft

0.2

0.l

,

0.Or 0.t 1. tO, tOO.
Time (mtn)



MCAS EL TORO RI/FS PHASE 1 cl ient' NAVY SOUTHWESTDIV

Project No.' CWO #145 Location' MCAS EL TORO

WELL 24 (TEST 2): BOUWER-RICE METHOD
DATA SET'

wel124_24s2 dat

10. o2_o81s3

AQUIFER TYPE'

Unconfined

SOLUTION METHOD'

Bouwer-Rlce

_-, TEST DATE'

c._ _ 10123192
TEST WELL'

OOOoO Well 24 (Site 18)

o
O ESTIMATED PARAMETERS'

O K = 0.001489 ft/mlno O
y0 = 3.094 ft

eme

0.[ TEST DATA'*me

I_1 HO = 3.891 ft
rc = 0.2872 ft

rw = 0.4583 ft

L = 20. ft

b = 22.8 ft

H = 22.8 ft

O.Ol
0. 5. 10. 15. 20.

Time (mtn)



MCAS EL TORO RI/FS PHASE I cl ient' NAVY SOUTHWESTDIV

Project No.' CTO _145 Location' MCAS EL TORO

WELL 24 (TEST 2): COOPER ET AL. METHOD
DATA SET'

wel124_24cbp2 dat

1. 02109193

0.0 AQUIFER TYPE'
Confined

0.8 SOLUTION METHOD'
Cooper et al.

TEST DATE'

0.7 _0t23192
TEST WELL'

0.6 Well 24 [Site 18)
O

0._ ESTIMATED PARAMETERS'
T = 0.043 ft21mln

0.4 s = o.ooo16_
TEST DATA'

0.3 : _o = 3 222 rt
I rc = 0.2872 ft

rw = 0.45B3 ft
0.2

O.l

i
O.
0.0! 0.t t. 10. 100.

Time (rain)

2



MCAS EL TORO RI/FS PHASE I ]cl {ent: NAVY SOUTHWESTDIV

Project NO.' CTO #145 { Locution: MCAS EL TORO

WELL 25 (TEST 1): BOUWER-RICE METHOD
DATA SET'

wel125_25sl.dat

lo. j,,,,,,,,i,,,,,,,,,i,,,,,,,,,i,,,,,,,,,i,,,,,,,, 021.193
- AQUIFERTYPE'

Unconfined

SOLUTION METHOD'

Bouwer-Rlce

_'_ r TESTDATE'

11113192
_" - TESTWELL'

O Well 25 (Site 2)o

i. _ ESTIMATED PARAMETERS'
_ K = 0.003281 fttm{n

O
-- y0 = 1.46 ft

-- TEST DATA'

- HO = 293 ftrc = 0.2872 ft

_ O -- rw = 0.4583 ft

L = 19.2 ft
- b = 19,2 ft

O H = 19.2 ft

O O

o.1 ,,,,,,,,I,,,,,,,,,I,,,"u,,,,I,,,,,,,,,I,o,,,,_, _
0. 2. 4. 6. 8. t0.

Time (rain)



MCAS EL TORO RI/FS PHASE I ct ient' NAVY SOUTHWESTDIV

Project No.' CTO #145 Location' MCAS EL TORO

WELL 25 (TEST 2): BOUWER-RICE METHOD
DATA SET'

we1125_25s2.dat

lo.._,,,,,,,,i,,,,,,,,,i,,,,,,,,,i,,,,,,,,,i,,,,,,,,, o_,_.,,_
- AQUIFER TYPE

Unconf Ined

SOLUTION METHOD'

Bouwer -RI ce

_, _ - TEST DATE'

i_1 11113192

- TEST WELL'

I_ O Well 25 [Site 2)
m O

].. -- -- ESTIMATED PARAMETERS'
G) K = 0,003195 ft/mlnO
_1 -- ¥0 = 1.358 ft

m - TEST DATA'
.s-,d

I_ -- N0 = 2.979 ft
rc = 0.2872 ft
rw = 0.4583 ft

ii1__11Oi O L = 19.2 ft

-- b = 19.2 ft
H = 19.2 ft

O

O.i I,,,,,,,,,I,,,,,, ,,, ,_],_,,..,,,,, I,, ,, ,,, ,,
O. 2. 4. 6. 8. tO.

Time (rain)



MCAS EL TORO RI/FS PHASE 1 cl ient: NAVY SOUTHWESTDI¥

Project No.' CTO #145 Location' MCAS EL TORO

WELL 29 (TEST 1): BOUWER-RICE METHOD
DATA SET'

well2g_2gsl.dat

to. t'"'"'"l'"'"'"l""'""l'"'""'l'"'"" o2,o,,93

AQUIFER TYPE'

Unconfined

SOLUTION METHOD'

Bouwer-Rlce

r_ TESTDATE
10/14192

TESTWELL

Well 29 (Site 8]

' ,°Ooo
t. -- ESTIMATED PARAMETERS:

W
0 -- ' -- K = 7.4458E-05 ft/mln

-- yO = 3.239 ft

'--._.om - O - TEST DATA'

rc = 0.t667 ft

rw = 0.4583 ft

. L = 40. ft
-- b = 43.6 ft

H = 43,6 ft

0. 10. 20. 30. 40. 50.
Time (mtn)



I

MCAS EL TORO RI/FS PHASE I [Client: NAVY SOUTHWESTDIV

Project No.' CTO #145 { Location: MCAS EL TORO

WELL 20 (TEST 1): COOPER ET AL. METHOD
DATA SET'

WELL29_29CBPl.DAT

_. 02109193

AQUIFER TYPE'0.9
Confined

SOLUTION METHOD'
0.8 -

Cooper et al

TEST DATE
0.7 - 10114192

TEST WELL

0.6 - --= 'Well 29 [Site 8)

_ = ESTIMATED PARAMETERS'
_0.5 = 2=

= --_ T = 0.006877 ft fmln
= _ S =561E-08

E E TESTDATA'
E E

0.3 _ _ xo=3,2ssft
: rc = 0, 1667 ft

rw = 0.4583 ft
0.2_

z

=

E

O.
0.0I 0.t 1. t0. 00.

Time (mtn)



MCAN EL TORO RI/FS PHASE ! C llent' NAVY SOUTHWESTDIV

Project No.' CT0 #145 Location' MCAN EL TORO

WELL 29 (TEST 2): BOUWER-RICE METHOD
DATA SET'

WELL29_29S2.0AT

10. i,,,,,,,,i,,,,,,,,,i,,,,,,,,,i,,,,,,,,,i,,,,,,,,u_ o_,o_,93

- AQUIFER TYPE:

-- Unconfined

__ SOLUTION METHOD'
Bouwer-Rlce

_ - TESTDATE

10114192

- TEST WELL

Well 29 [Site B)

_ I. ---- 0_o o 0 -- ESTIMATED PARAMETERS'

Z K = 8 4302E-05 ftlmlnO
-- yO = 3. 158 ft

_ O _ TEST DATA'

I_ 0 0 HO = 3 237 ftrc = 0 1667 ft

0__ rw = 0 4583 ft

L = 40 ft

b = 4] 6 ft

H = 43 6 ft

I I I0.1 ,,,,,,,,, ,,,,_,,_,l,.,,,,,,¼111,''''l'lJll,a"_
O. 10. 20. 30. 40. 50.

Time (rain)



MCAS EL TORO RI/FS PHASE I Icl ient' NAVY SOUTHWESTDIVProject No.' CTO #145 Location' MCAS EL TORO

WELL 29 (TEST 2): COOPER ET AL. METHOD
DATA SET'

WELL29_29CBP2 DAT

_. 02109193

0.9 AQUIFER TYPE'
Confined

SOLUTION METHOD'

O,8 Cooper et al.

TEST DATE

0.7 10_14192
TEST WELL

0.6 Well 29 (Site 8)
0

ESTIMATED PARAMETERS'
_0.5

T = 0.006313 ft21mln
S = 7.8552E-07

0.4
TEST DATA'

0.3 .o = 3.237 ft
rc = 0.1667 ft
rw = 0.4583 ft

0.2

0.1

O,

O.O1 O.1 1, 10. 1OO.
Time (min)



MCAS EL TORO RI/FS PHASE 1 Client' NAVY SOUTHWESTDIV

Project No.' CT0 #145 Location' MCAS EL TORO

WELL 32 (TEST 1): BOUWER-RICE METHOD
DATA SET'

wel132_32sl.dat

lo. :''''1''''1'''' I'''' I''' ': o_,o.,.
- - AQUIFER TYPE'

-- --' Unconfined

SOLUTION METHOD'

Bouwer-_lce

TESTDATE'

_, 10122192
TEST WELL'

! Well 32 {Site 13]

] ESTIMATED PARAMETERS'

n., TESTDATA'

HQ = 3.464 ft
rc = 0.2872 ft

rw = 0.4583 ft

L = 40. ft

-- b = 43.1 ft

H = 43. 1 ft

o.ot ,,,, I,,,, I,,,,I,,,,I,,,,
O. 5. tO. 15. 20. gS.

Time (mtn)



MCAS EL TORO RI/FS PHASE I Icl lent' NAVY SOUTHWESTDIVProject No,' CTO #145 Location' MCAS BL TORO

WELL 32 (TEST 1): COOPER ET AL. METHOD
DATA SET'

wel132_32cbpi.dat

[. 02_09_93

O.O AQUIFER TYPE'
Confined

SOLUTION METHOD'

0.8 Cooper et al

TEST DATE'

0.7 10122192

TEST WELL'

0._ Well 32 (Site 13)
O

ESTIMATED PARAMETERS'
_0.5

T : 0.03726 ft21mln
S = 8. IE-05

0.4
TEST DATA'

0.3 ,0 = 307 ft
rc = 0.2872 ft
rw = 0.4583 ft

0.2

0.1

O,

0.01 0.1 1. tO. 100.

Time (rain)



MCAS EL TORO RI/FS PHASE I cl ient' NAVY SOUTHWESTDIV

Project NO,' CT0 #145 Location' MCAS EL TORO

WELL 32 (TEST 2): BOUWER-RICE METHOD
DATA SET'

wel132_32s2.dat

10. o2/o0t93

AQUIFER TYPE'

Unconfined

SOLUTION METHOD'

Bouwer-Rlce

TESTDATE'

1, 10122192
v TEST WELL'

Well 32 (Site 13)

O ESTIMATEDPARAMETERS'
O

O O K = 0.000721 ftlmln
yO = 2.8 ft

O

O TESTDATA'
0.l o

O HO = 2.925 ft
rc = 0.2872 ft
rw = 0.4583 ft
L = 40. ft
b = 43.1 ft
H = 43.1 ft

0.01
0. 5. 10. tS. 20. 25.

Time (rain)



MCAS EL TORO RI/FS PHASE I cl ient' NAVY SOUTHWESTDIV

Project NO.' CTO #145 Location' MCAS EL TORO

WELL 32 (TEST 2): COOPER ET AL. METHOD
DATA SET:

WELL32_32CBP2 OAT

_. 02109193

0.g AQUIFER TYPE'
Confined

SOLUTION METHOD'

0.8 Cooper et el

TEST DATE

0.7 _0_22/92
TEST WELL

0.6 Well 32 (Site 13]
O

ESTIMATED PARAMETERS'
_0.5

T = 0.06167 ft21mln
S = 1.4781E-0G

0.4
TEST DATA'

0.3 .o: 2 g25 ft
rc = 0.2872 ft
rw = 0,4583 ft

0.2

0.1

O.
0.01 0.1 1. 10. 100.

Time (mln)



MCAS EL TORO RI/FS PHASE I c l lent' NAVY SOUTHWESTDIV

Project No.' CT0 #145 Location' MCAS EL TORO

WELL 33 (TEST 1): BOUWER-RICE METHOD
DATA SET'

wel133_33s1.dat

. _ AQUIFERTYPE'
Unconfined

SOLUTION METHOD:

-- Rouwer-Rlce

_, TESTDATE
10/16192

TESTWELL

Well 33 (Site 16]

ESTIMATEDPARAMETERS'
_ -- K = 1.9852E-05 ft/mln

0
yO = 0 2454 ft

_' TEST DATA'

- HO = 0.263 ft
rc = 0.2872 ft

rw = 0.4583 ft

L = 37.7 ft
b = 37.7 ft

H = 37.7 ft

o.l ,,,,I,,,,I,,,,I,,,,I,,,,I,,,,I,,,,I,,,,I,,,,I,,,
0. 10. 20. 30. 40. 50. 60. 70. 80. 90. 100.

Time (rain)



MCAS EL TORO RI/FS PHASE I Icl ient: NAVY SOUTHWESTDIVProject No.' CTO #145 Location: MCAS EL TORO

WELL 33 (TEST 2): BOUWER-RICE METHOD
DATA SET'

wel133_33s2.dat

t. ,,,,i,,,,i,,,il,,,,i,,,,i,,,lll,,,i,,,,i,,,,i,,,, °_,_,_
AQUIFER TYPE'

Unconfined

SOLUTION METHOD'

-- Bouwer-Rlce

,_, TESTDATE

10116192

v TEST WELL

Well 33 (Site 16)

ESTIMATEDPARAMETERS'
K = 3.4551E-05 ftlmln

0
yO = 0 2386 ft

TESTDATA'

*M -- HO = 0,266 ft
r¢ = 0.2872 ft
rw = 0.4583 ft
L = 37,7 ft
b= 37,7 ft
H = 37.7 ft

0.1 I III
0. 10. gO. 30. 40. 50. 60. 70. 80. 90. 100.

Time (rain)



MCAS EL TORO RI/FS PHASE 1 Lcl ient' NAVY SOUTHWESTDIVProject No,' CTO #145 Location' MCAS EL TORO

WELL 48 (TEST 1): BOUWER-RICE METHOD
DATA SET'

we1148_48sl.dat

lo. I ' I ' I ' I ' I °_'_"'_

AQUIFER TYPE'

Unconfined

SOLUTION METHOD'

Bouwer-Rlce

TEST DATE

1116192
v TEST WELL

Well 48 (Site 12)

1. ESTIMATED PARAMETERS'
K = 0.004602 ftlmln

yO = 2.939 ft

TESTDATA'

HO = 3.179 ft
rc = 0.2872 ft
rw = O 4583 f t
L = 39.4 ft
b = 39.4 ft
H = 39.4 ft

0.1
O. t. 2. 3. 4. 5,

Time (rain)



MCAS EL TORO RI/FS PHASE 1 Jcl ient' NAVY SOUTHWESTDIV

Project NO.' CTO #145 J Location' MCAS EL TORO

WELL 48 (TEST 1): COOPER ET AL. METHOD
DATA SET'

WE.L..,..c.p,D*T
t. _ , , ,,,,,, I , , ,,,,,, I , , ,,,,,__ 0_,,,,9_

==-0 0 ---- AQUIFER TYPE'
0.9 __--- o

_--__ O0 _- Confined
0 d0.8 SOLUT ION METHOD'

cooper et al

TEST DATE

0.7 1_6192
TEST WELL

0._ Well 48 [Site 12}
O

0._ ESTIMATED PARAMETERS
T = 0.3487 ft21mln

0.4 s : _.E-os
TEST DATA'

0.3 .o -- 3.17g ft
rc = 0.2872 ft
rw = 0.4583 ft

02 =- o =
o.1=--- o_

0.
0.01 O.i i. 10.

Time (min)



MCAS EL TORO RI/FS PHASE I cl lent' NAVY SOUTHWESTDIV

Project No.' CTO #145 Location' MCAS EL TORO

WELL 48 (TEST 2): BOUWER-RICE METHOD
DATA SET'

wel148_48s2.dat

10' I ' I ' I ' I ' I , I °_'_"'_

AQUIFER TYPE'

Unconfined

SOLUTION METHOD'

Bouwer-Rlce

TESTDATE'

1116192

_" TESTWELL'

Well 48 (Site 12}

I. -- ESTIMATED PARAMETERS'

O K = 0,004824 ftfmln
yO = 2 g34 ft

TESTDATA'

HO = 2931 ft
rc = 0,2872 ft

rw = 0.4583 ft

L = 39.5 ft

b = 39.5 ft

H = 39.5 ft

o.t I , I ,
0. 1. 2. 3. 4. 5.

Time (rain)



MCAS EL TORO RI/FS PHASE i Client' NAVY SOUTHWESTDIV

Project No.' CT0 #145 Location' MCAS EL TORO

WELL 48 (TEST 2): COOPER ET AL. METHOD
DATA SET'

i. __.._'"'1 ' ' '"'"1 ' ' '"'"1 , , ,,,,_: o2,,_,_AQUIFER TYPE'0.9 '-=
: Confined

= SOLUTION METHOD'
0.8 -=

: Cooper et al

= TEST DATE
0.7 11/6192

= TEST WELL
0.6 -= Well 48 (Site 12)

O =

0.5 -_ ESTIMATED PARAMETERS'
_ T = 0.6001 ft2imln

S = 1.0002E-09
0.4 '_

TEST DATA'

0.3 _ HO = 2.931 ft
= rc = 0.2872 ft
: rw = 0.4583 ft

0.2

0.1

O°

0.01 0.1 1. 10. 100.
Time (rain)



MCAS EL TORO RI/FS PHASE I Jcl {ent: NAVY SOUTHWESTDIVProject No.' CTO //145 Location: MCAS EL TORO
i

WELL 51 (TEST 1): BOUWER-RICE METHOD
DATA SET'

we1151_51sl .dat

1°' I_ ' I ' I ' I ' I ' __ o_,_,.

- AQUIFER TYPE'

- Unconf Ined

__ SOLUTION METHOD'

Bouwer -RI ce

- TESTDATE

10122192

v - TESTWELL

Well 51 (Site 15}
0 0 0

1. _ -- ESTIMATED PARAMETERS'

O - . K = 0,0003637 ft/mln
t_l - - ¥0 = 1.744 ft

_ - _
- - TEST DATA'

HO = 3.382 ft
J

rc = 0.2872 ft.

rw = 0,4583 ft.

L = 38.4 ft

- - b = 38.4 ft

H = 38.4 ft

o.l , I , I , I , I ,
O. 1. 2. 3. 4. 5.

Time (mln)



MCAS EL TORO RI/FS PHASE I c l i ent ' NAVY SOUTHWESTDIV

Project No.' CT0 _145 Location' MCAS EL TORO

WELL 51 (TEST 2): BOUWER-RICE METHOD
DATA SET'

well$1_$1s2 det

lo. - ' I ' I ' I ' I , _ o_,_4,_
- - AQUIFER TYPE'

Unconfined

SOLUTION METHOD'

; Bouwer-Rlcei

"--' [ i TEST DATE'
_0122192

v -On..- - TEST WELL'

Well 51 [Site 15]

I
I ESTIMATED PARAMETERS'l._-
I- K = 0.0002411 ftlmln
I-
-- y0 = 1.635 ft

i
i- TEST DATA'

-- HO = 2.816 ft
rc = 0,2872 ft

-- rw = 0,4583 ft

i L = 38.4 ft
_ _ b = 38.4 ft

/ H = 38.4 ft

o.l t I , I , I , I ,
0. 1. 2. 3. 4. 5.

Time (rain)



MCAS EL TORO RI/FS PHASE I Client' NAVY SOUTHWESTDIV

proiect No.' CT0 i_J-45 Location' MCAS EL TORO

WELL 52 (TEST 1): BOUWER-RICE METHOD
DATA SET'

wel IS2_S2sl.dat

Jo. -''''1'''' I'''' I''''1''' '- o_,0o,._
- AgUI FER TYPE'..

Unconf Ined

I SOLUTION METHOD'

Bouwer -RI ce

- - TEST DATE'

c,_ 10/16/92

- - TEST WELL:

4_ ' Well 52 [Site 16)

G)

I. _--- OO --_ ESTIMATED PARAMETERS'_ lC = 0,000505_ ft/mln
o

_1 O O O y0 = 2.406 ft

.-4 O -- HO = 2.669 ft

[_ O rc = 0,2872 ft

-- rw -- 0,4583 ft

L = 40. ft

-- b = 40.6 ft

H = 40.R ft

o.1 H,,I,,,, I,,,, I,,,,I,'¢'x,,
O. 5. t0. 15. 20. 25.

Time (mtn)



MCAS EL TORO RI/FS PHASE 1 cl lent' NAVY SOUTHWESTDIV

project No.' CTO #145 Location' MCAS EL TORO

WELL 52 (TEST 1): COOPER ET AL. METHOD
DATA SET'

WELL52_52CBPI.DAT

[' I I I II1_ 02/10193

O.g AQUIFERTYPE'
Confined

0.8 SOLUTION METHOD'
Cooper et al.

TEST DATE'

0.7 10_16t92
TEST WELL'

0.6 Well 52 [Site 16]
O
==

0._ ESTIMATED PARAMETERS'
T = 0.01808 ft21mln

0.4 s =ooo2e_
TEST DATA'

0.3 .o = 2.669 ft
rc = 0.2872 ft

0.8 _ O _ rw = 0,4583 ft

O.
0.01 0.1 1. 10. 100.

Time (mtn)



MCAS EL TORO RI/FS PHASE I cl ient' NAVY SOUTHWESTDIV

Project NO.' CTO #145 Location' MCAS EL TORO

WELL 52 (TEST 2): BOUWER-RICE METHOD
DATA SET'

WELL52 _52S2 . BAT

10. ,,,,,,,,i,,,,,,,,,i,,,,,,,,,i,,_,,,,,,i,,,,,,,,. o2,o4,93
- AQUIFER TYPE'

Unconf I ned

SOLUTION METHOD'

Bouwer -RI ce

,--_ - -- TEST DATE:

_
_,_ 10/16/92

v - - TEST WELL'
4,a

Well 52 (Site 16)
4)

/, -- ESTIMATED PARAMETERS:
_t -- K = 0.0005835 ft/mlnO
_1 - yO = 2.493 ft

_' - TEST DATA'M

- HO = 2.65 ft
rc = 0.2872 ft

- rw = 0.4583 ft
L =40. ft

O .- b = 40.6 ft
H = 40.6 ft

O

o.t "'"'"h'"'"' "1" '"'"'h'""'X'l""'"°'
O. 5. i0. 15. 20. 25.

Time (mtn)



MCAS EL TORO RI/FS PHASE I cl lent' NAVY SOUTHWESTDIV

Project No.' CTO #145 Location' MCAS EL TORO

WELL 52 (TEST 2): COOPER ET AL. METHOD
DATA SET'

WELL 52 _ 52CBP2. DAT

1. 02109193

0.9 AQUIFER TYPE'
' Confined

SOLUTION METHOD'

0.8 Cooper et al,

TEST DATE'

0.7 10116192

TEST WELL'

0.6 Well 52 (Site 16)

o - -m
_;_ ESTIMATED PARAMETERS'0.5

T = 0.02734 ft2/mln=c !
i S = 0. 000556

0.4
TEST DATA'

0.3 ,o = 2 6s ft
rc = 0.2872 ft

o -- _w= 045e3 ft
0.2

O.t

O.
0.01 0.1 1. 10. 100.

Time (mtn)



MCAS EL TORO RI/FS PHASE I client: NAVY SOUTHWESTDIV

Project No,' CT0 //145 Location' MCAS EL TORO

WELL 54 (TEST 1): BOUWER-RICE METHOD
i

DATA SET'

54sl .dat

10..,,l,,,,,i,,,,,,,,,l,,,,,,,,,i,,,,,,,,,i,,,,,,,,L o_,,o,_
- - AQUIFERTYPE'

Unconf Inecl

SOLUTION METHOD'

) gouwer -RI ce
- - TEST DATE'

tee 10121192

_' - TEST WELL'

Well 54 (Site 19)

.._- j,. ESTIMATED PARAMETERS'
K = 0.000599 fi/mtn

(J
. yO = 1 OB2 f t

- -- TEST DATA'

{_ - -- 1-40 = 3 253 ft
rc = 0,2872 ft

- -- rw = 0.45B3 ft

L = 30.7 ft

_ -- b = 30.7 ft

H = 30.7 ft

o.l _,_,,,,,,I,,,,,,,,,I,,,,,,,,,I,,_,,,,,,I,,,,,,,,,
0. t. 2. 3. 4. 5.

Time (mtn)



MCAS EL TORO RI/FS PHASE 1 Icllent' NAVY SOUTHWESTDIVProject NO.' CT0 #145 Locotion' MCAS EL TORO

WELL {54 (TEST 2): BOUWER-RICE METHOD
DATA SET'

54s2.dat

lo. '"'"'"l'"'"'"l"'"'"'l'"'""'{'"'"'"- o,,,.,,_
AQUIFER TYPE'

Unconf Inecl

SOLUTION METHOD'

Bouwer -RI ce

TESTDATE'

10121192

TEST WELL'

Well 54 (Site 19)

1. ESTIMATED PARAMETERS'

K = 0.0007771 ftfmln

yO = 1.066 ft

TEST DATA'
....i

-- HO = 2 345 f t
rc = 0.2872 ft
rw = 0.4583 ft
L = 30.6 ft

-- b = 30.6 ft
H = 30.6 ft

o.1 ,,,,,,,,,I,,,,,,,,,I,,,,,,,,,I,,,,,,,,,I,,,,,,,,
O. i. 2. 3. 4. 5.

Time (min)



MCAS EL TORO RI/FS PHASE I c, lent' NAVY SOUTHWESTDIV

Project No,' CTO #145 Location' MCAS EL TORO

WELL 57 (TEST 1): BOUWER-RICE METHOD
DATA SET'

wellS?_57s1 dat

lo. _,,,,,,,,i,,,,,,,,,i,,,,,,,,,i,,,,,,,,,i,,,,,,,,L o2,o_,,3
- - AQUIFER TYPE'

Unconfined
m

SOLUTION METHOD'

Bouwer-Rlce

{rk_ - TEST DATE'

m0123192
v TEST WELL'

Well 57 [Site 1)

[. O O -'_ ESTIMATED PARAMETERS'
W 0 -- K = 0.000851 ftlmln
0 0

] y0 = 2. 76 ft

TESTDATA'm
HO = 3.025 ft
rc : 0,2872 ft
rw = 0.4583 ft
L = 20. ft
b = 23.5 ft
H = 23.5 ft

o.l II_,, h,,,,,,,, I.,,,,'h_,
0. 5. 10. t5. 20. 25.

Time (mtn)



MCAS EL TORO RI/FS PHASE I cl lent' NAVY SOUTHWESTDI¥

Project No.' CTO #145 Location' MCAS EL TORO

WELL 57 (TEST 1): COOPER ET AL. METHOD
DATA SET:

WELL57_57CBPI.OAT

J. 02109193

AQUIFER TYPE'0.9_
: Confined

SOLUTIONMETHOD'0.8 =
: Cooper et BI .

E TESTDATE'
0.7_ =-

= 10123192

E TESTWELL'
0.6--

: Wel I 57 (Site 1)

O

0._ E-' ESTIMATED PARAMETERS'
= T = 0,008825 ft21mln=

S = 0.01184
0.4 ---

E TESTDATA'

0.3 -=- .o : 3,025 ft

rc = 0.2872 ft

: rw = 0,4583 ft

02 =-

=__O.t-

O,
0.01 O.l 1. 10. lO0.

Time (mtn)



MCAS EL TORO RI/FS PHASE I Client' NAVY SOUTHWESTDIV

Project NO.' CT0 #145 Location MCAS EL TORO

WELL 67 (TEST 2): BOUWER-RICE METHOD
DATA SET'

WELL57 _ 57S2. OAT

lo. i,,,,,,,,i,,,,,,,,,i,,,,,,,,,i,l,,,,,,,i,,,,,,,,, _ o_,o.,.

- AQUIFER TYPE'

_ unconf Ined

_ SOLUTION METHOD'
Bouwer -RI ce

_ - TEST DATE
4-)
_-4 10123192

v - TEST WELL

Well 57 (Site 1)

O"O__.__
1. -- ESTIMATED PARAMETERS'

-- K = 0.000770,1 ftfmlnO
_1 - - y0 = 2.696 ft

C_
- - TEST DATA'm

- - HO = 2.96 ft
rc = 0.2872 ft
rw = 0.4583 ft
L =20. ft

- b = 23.4 ft
H = 23,4 ft

o.J. ,,,,,,,,,I,,,,,,,,,I,,,,,,,,,I,,,,,,,,,I,,,,,,,,
0. 2. 4. 6. 8. 10.

Time (mtn)



MCAS EL TORO RI/FS PHASE 1 cl lent' NAVY SOUTHWESTDIV
i

Project No.' CTO #145 Location' MCAS EL TORO

WELL 57 (TEST 2): COOPER ET AL. METHOD
DATA SET'

well$Tt$Tcbp2.dat

i. G_,i I ' ''"'"1 ' ' '"'"l ' ' '"'"l , ,,,,,_ 02,09,93
O.g _ AQUIFER TYPE'

Confined

0.8 SOLUTIONMETHOD'
Cooper et al

TEST DATE

0.7 10123192

TEST WELL

0._ Well 57 [Site 1)

O
ESTIMATED PARAMETERS'

_O.5
T : 0.008407 ft2tmln
S = 0,01685

0.4
TEST DATA'

0.3 Ho = 2.96 ft
rc = 0,2872 ft

rw = 0.4583 ft

0.2

0.1_o. , ,,,,,.I , ,,,,,.I , ,,,,,.I , ,,,_
0.01 0.1 1. 10. 100. 1000.

Time (mtn)



MCAS EL TORO RI/FS PHASE I cl ient: NAVY SOUTHWESTDIV

Project No.' CTO #].45 Location' MCAS EL TORO

WELL 59 (TEST 1): BOUWER-RICE METHOD
DATA SET:

wel159_5gsl.det

lo. I I I I I I I I I _ o_,oo,,_
__ __ AQUIFER TYPE'

Unconfined

SOLUTION METHOD'

-- Bouwer-Plce

_,. TESTDATE'

v TESTWELL'

C Well 59 (Site 2)

ESTIMATED PARAMETERS:
-- K = 0.00124g ft/mln

¥0 = 2.402 ft

- Ha = 2.825 ft

rc = 0.2872 ft

0 rw = 0.4583 ft

L = 20. ft

b = 20.4 ft

O O O O O O O C H = 20.4 ft

i. I I I I, I I I I I
0. t. 2. 3. 4. 5. 6. 7. 8. 9. t0.

Time (mtn)



MCAS EL TORO RI/FS PHASE I Ic,lent: NAVY SOUTHWESTDIV.Project No.' CT0 #145 Location: MCAS EL TORO

WELL 59 (TEST 2): BOUWER-RICE METHOD
DATA SET'

WELLSg_sgS2.DAT

lo. I I I I I I I I I °*'°"'_m _

__ __ AQUIFERTYPE'

Unconfined

SOLUTION METHOD'

-- - Bouwer-Rlce

,_, TESTDATE

11113192

v TEST WELL

Well 59 [Site 2)

ESTIMATED PARAMETERS'

-- K = O 001237 ftfmln
O

¥0 = 2.366 ft

m TEST DATA'

- i i i_1. I I I I I .0=26_,,

rc = 0.2872 ft

rw = 0.4583 ft

L = 20. ft

b = 20.3 ft

O O O O O O O O O O O H = 20,3 ft

1.
0. 1. 2. 3. 4. 5. 6. 7. 8. 9. I0.

Time (mtn)



MCAS EL TORO RI/FS PHASE I cl lent: NAVY SOUTHWESTDIV

project NO.' CTO #145 Location' MCAS EL TORO

WELL 60 (TEST 1): BOUWER-RICE METHOD
DATA SET'

we1160_60sl.dst

lo..,,,,,,,,i,,,,,,,,,i,,,,,,,,,i,,,,,,,,,i,,,,,,,,L o_,o_,.
- - AQUIFER TYPE'

unconf Inecl

S©LUTION METHOD'

_000 ' --I Bouwer-lllce

,_, TEST DATE'
42
_.4 10122192

'--' TEST WELL:
_o

{_ Well 60 (Site 2)
43

.[. __ O0 -- ESTIMATED PARAMETERS'

t.)_ ---- 0 0 -- lC : 0,0003258 ftlmln¥0 = 3._16 ft

1_ - . O 0 -m ; TEST DATA'

I_ 0 0 -{_ HO = 3.915 ft
_ O_ rc = 0.1667 ftrw = 0.4583 ft

i L = 20. ft
b = 26.3 ft
H = 26.3 ft

0.t ,il
0. 5. i0. 15. 20. 25.

Time (mtn)



MCAS EL TORO RI/FS PHASE I cl lent' NAVY SOUTHWESTDIV

Project NO.' CT0 #145 Location' MCAS EL TORO

WELL 60 (TEST 1): COOPER ET AL. METHOD
DATA SET'

well60_60cbpl,dat

_, 02109193

0.9 AQUIFER TYPE'
Confined

0.8 SOLUTION METHOD
Cooper et al .

TEST DATE'

0.7 10122192

TEST WELL'

0,6 Well 60 (Site 2)
O

ESTIMATED PARAMETERS'
_0.5

T = 0.0081 ft2/mln
S = 0.0001611

0.4
TEST DATA'

0.3 _o = 3 9_5 ft
rc = 0.1667 ft
rw = 0,4583 ft

0.8

O.l

O,

0.01 O.l l. tO. 100.
Time (rain)



MCAS EL TORO RI/FS P.HASE I c l lent: NAVY SOUTHWESTDIV

Project No.' CTO #145 Location' MCAS EL TORO

WELL 60 (TEST 2): BOUWER-RICE METHOD
DATA SET'

WEL L60 _ 60S2 . OAT

l°' I { I { I I I I I I : 02,°,,93
- AQUIFER TYPE'

_ Unconf {ned

SOLUTION METHOD'

- Bouwer-AIce

- TESTDATE'
4_
*,., 10122t92

TESTWELL'O
OO_ Well 60 (Site 2)

{D

1, -- ESTIMATED PARAMETERS:

¢j -- K = 0.0003367 ftlmln
_1 -- - y0 = 3.738 ft

- TESTDATA'
qml

-- - HO = 3 72B ft
rc = 0.1667 ft

rw = 0.,593 ft

L = 20. ft

-- b = 26.4 ft

H = 26.4 ft

o.l I I I I I I I I I
O. 1. 2. 3. 4. 5. 6. 7. 8. 9. 10.

Time (rain)



MCAS EL TORO RI/FS PHASE I 'lclient' NAVY SOUTHWESTDIVProject NO.' CTO #145 Location' MCAS EL TORO

WELL 60 (TEST 2): COOPER ET AL. METHOD
DATA SET'

WELLG0_BOCBO2 OAT

1. 02109/93

0.9 AQUIFER TYPE'
Confined

SOLUTION METHOD'no
_'Q Cooper et al.

TE5T DATE

0.7 10t22/92

TEST WELL

0._ Well 60 (Site 2)

O
ESTIMATED PARAMETERS'

_0.5
T = 0.01285 ft2/mln
S = 8.384E-07

0.4
TEST DATA'

0.3 ,o = 3_728 ft
rc = 0.1667 ft

rw = 0.4583 ft

0.2

0.!

O,

0.01 O.t 1. tO. lO0.

Time (mtn)



MCAS EL TORO RI/Fs PHASE I cl lent' NAVY SOUTHWESTDIV

Project No. CT0 //145 Location' MCAS EL TORO

WELL 61 (TEST 1): BOUWER-RICE METHOD
DATA SET'

wellG1_Gtsl.dat

JO.l,,,,,,,,I,,,,,I,,,I,,,ll,l,lll,,,,,,,,I,,,,,,,,L o_,o_,93

- AQUIFER TYPE:

_ Unconfined

-- SOLUT,ION METHOD'

Bouwer-Rlce

,_, - TEST DATE

11112192

v -- TEST WELL

Well 61 [Site 2)
O

1. _ __0 _ ESTIMATED PARAMETERS'

K = 0.0002152 ftlmln
O

yO = 3.44 ft

000 TEST DATA'm

'_ _ O

HO = 3.509 ftrc = O. 1667 ft
rw = 0,4583 ft
L = 20. ft

0000000 H = 25. ft

b = 25. ft

o.t ,,,,,,,,I,,,,,,,,,I,,,,,,,,,I,,,_,,,,,I,,,,,,,,,
0. t0. 20. 30. 40. 50.

Time (mtn)



MCAS EL TORO RI/FS PHASE I cl lent: NA_/-_/ SOUTHWESTDIV

Project No.' CT0 #14 5 Location' MCAS EL TORO

WELL 61 (TEST 1): COOPER ET AL. METHOD
DATA SET'

WELL61 _61CBP1 OAT

_'' - -I 02_09_93

0.9 -- AQUIFER TYPE'
Con f Ined

= SOLUTIONMETHOD'
0.8 _---

_. Cooper et al .
= TEST DATE'

0 7=
· - 11112192

- TESTWELL'

0,_ -- Well 61 (Site 2)

O
-- ESTIMATED PARAMETERS'o.5 i

I---'_ T = 0.005788 ft2/min

0.4- s = 8 9g._E-os
- TEST DATA'

0.3 __=- __ ,o = 3 sog ft
---- _-- rc = 0. 1667 ft

-- rw = 0.4583 ft

0.2 =---

0.t'--

-= I I I
0, - I I I IIIII I I I IIIII I I I IIIII I I I

0.01 O.i i. tO. lO0.
Time (rain)



MCAS EL TORO RI/FS PHASE I ICI lent: NAVY SOUTHWESTDIVProject No,' CT0 #145 Location: MCAS EL TORO

WELL 01 (TEST 2): BOUWER-RICE METHOD
DATA SET'

WELLBI t61S2 OAT

lo. I I I I I I I I I o2,o4,,_
__ __ AQUIFER TYPE'

Unconf I ned

SOLUTION METHOD'

-- - Bouwer -RI ce

TESTDATE'

_-4 11112192

TEST WELL:

I_ Well 61 (Site 2)

E_ ESTIMATED PARAMETERS

0 K = 0,0002577 ftlmln
gl yO = 3.379 fL

I_ o om TEST DATA:
-.'4

I_l -- HO = 3 469 ft
rc = 0 1667 ft

0 rw = 0 45B3 ft
o o

0 0 C b = 40 ft

H = 40 ft

l, I I I I I I
O. 1. g. 3. 4. 5. 6. 7. 8. 9. 10.

Time (mtn)



MCAS EL TORO RI/FS PHASE I ct ient' NAVY SOUTHWESTDIV

Project No,' CT0 #145 Location' MCAS EL TORO

WELL 61 (TEST 2): COOPER ET AL. METHOD
DATA SET'

WELLS1_S_CSD2.DAT

_' I Il li_ 02t09193 ,

0.9 --_ AQUIFER TYPE:
Confined

0.8 SOLUTION METHOD'
Cooper et al

TEST DATE'

0.7 llJt2/92

TEST WELL'

0,6 Well 61 [Site 2]
0

0.5 ESTIMATED PARAMETERS'
T = 0,005558 ft21mln
S = 7.57066-05

0.4
TEST DATA'

0.3 ,o = 3.469 ft
rc = 0. 1667 ft
rw = 0.4583 ft

0.8

O.i

o. _ ,,,,,,,I ,,,,,,,,I ,,,,,,,,I ,,,,,,'_L.__,,,,,_
0.01 0.1 i. 10. 100. 1000.

Time (rain)



MCAS EL TORO RI/FS PHASE 1 ICl lent' NAVY SOUTHWESTDIVProject NO,' CTO #145 Location' MCAS EL TORO

WELL 64 (TEST 1): BOUWER-RICE METHOD
DATA SET'

wel164_B4sl.dat

iD. u,,,,,,,,i,l,,,,,,,i,,,,,,,,,i,,,,,,,, '1""'"' L 02104193

- - AQUIFERTYPE'

unconfined

SOLUTION METHOD'

Bouwer-Rlce

- - TESTDATE'

11112192
V

TEST WELL'

i Well 64 [Site 3)

1. _ ESTIMATED PARAMETERS'
m
O K = 0,0008079 ftfmln

yO = 1 ,705 ft

TESTDATA'

HO = I 919 ft
rc = 0 2872 ft
rw = 0 45B3 ft
L = 40 ft

-- b = 41 g ft

0 0 H = 41 9 ft

Oo_ OO OOl oOO O _ oOOo(
0., IIll IIlllll ,llllllll Illllllll Illllllll

0. 10. 20, 30. 40. 50.
Time (mtn)



MCAS EL TORO RI/FS PHASE I cl ient' NAVY SOUTHWESTDIV

Project NO,' CTO #145 Location' MCAS EL TORO

WELL 64 (TEST l): COOPER ET AL. METHOD
DATA SET'

WELL64164CBP2.DAT

1. 02109193

0.9 AQUIFERTYPE'
Confined

0.8 SOLUTION METHOD:
Cooper et mi.

0.7 TESTDATE'
11110192

TEST WELL'

0.6 Well 64 (Site 3)

O

0.5 ESTIMATED PARAMETERS'
T = 0.08342 ft21mln

0.4 s = 7 s4s66-o7
TEST DATA'

0.3 .o = 1.846 ft

rc = 0,2872 ft

rw = 0,4583 ft
0.g

0.1

o

0.01 0.t 1. 10. 100.
Time (rain)



MCAS EL TORO RI/FS PHASE I cl lent' NAVY SOUTHWESTDIV

Project NO,' CTO #145 Location' MCAS EL TORO

WELL 64 (TEST 2): BOUWER-RICE METHOD
DATA SET'

WELL64_64S2.DAT

lo. _,,,,, '"1'"'"'"1" '""' '1'"'""'1"'""' L 02104193

- - AQUIFER TYPE'

unconfined

SOLUTION METHOD:

Bouwer-Rlce

- - TESTDATE'

1t111192

- - TESTWELL'

Well 64 [Site 3)

ESTIMATED PARAMETERS'

- K = 0.000842 ftlmlnO
- yO = 1,649 ft

m - TEST DATA'

HO = 1.846 ft
rc [] 0.2872 ft
rw = 0.4583 ft

i L = 40. ft
b = 41.g ft
H = 41.0 ft

OOoooOooo OOOOOOOOO i

o.t ,,,,,,,I,,,,,,,,,_,,,,,,,,,I,,,,,,,,,I
0. 10. 20. 30. 40. 50.

Time (mtn)



MCAS EL TORO RI/FS PHASE I cl ient' NAVY SOUTHWESTDIV

Project No.' CT0 #145 Location' MCAS EL TORO

WELL 64 (TEST 2): -COOPER ET AL. METHOD
DATA SET:

WELLB4_64CBP2.OAT

1. 02109/93

0.9 AQUIFER TYPE'
Confined

0.8 SOLUTION METHOD'
Cooper et el

TEST DATE'

0.7 llllll92
TEST WELL'

0.6 Well 64 (Site 3)
O

0._ ESTIMATED PARAMETERS'
T = 0.08105 ft21mln

0.4 S = 1 2399E-06

TEST DATA'

0.3 xo = _.a4s ft
rc = 0,2872 ft

rw = 0,4583 ft

0.8

0.1

,

0.01 0.1 1. 10. 100.

Time (rain)



MCAS EL TORO RI/FS PHASE I Client: NAVY SOUTHWESTDIV
r

Project No.' CTO #145 Location' MCAS EL TORO

WELL 65A (TEST 1): BOUWER-RICE METHOD
DATA SET'

G5asl .dat

lo. ,,,,,,,,,i,,,,,,,,,i,,,,,,,,,ll,,,,,,,,i,,,,,,,,c 03,,,,93
- AQUIFER TYPE'

Unconfined

SOLUTION METHOD'

Bouwer -RI ce

- TEST DATE'
4_
_-I 11110192

v TEST WELL'

e4. Well BSa (Site 3)

/ ESTIMATED PARAMETERS'41, m

Q,_ _ C = 0,004499 ftlmln

o O O .
_1 O ¥0 = I 836 f t

- TESTDATA'

·*.d -- H0 = 1.955 ft

rc = 0.3441 ft

-- rw = 0.5417 ft

L = 35,5 ft

- b = 35.6 ft

H = 35.6 ft

0.t ,ll,lllll,llll,
0. t. 2. 3. 4. 5.

Time (mtn)



MCAS EL TORO RI/FS PHASE 1 c lient' NAVY SOUTHWESTDIV

Project No.' CIO #145 Location' MCAS EL TORO

WELL 65A (TEST 2): BOUWER-RICE METHOD
DATA SET'

65as2.dat

to.,,,,,,,,,i,,,,,,,,,i,,,,,,,,lll,,,,,,,,I,,,,,,,,_03,1o,93_ -_

- - AQUIFER TYPE'

Unconf Ined

SOLUTION METHOD'

Bouwer-RI ce

TESTDATE'
.I.J

11110192

"" - TEST WELL'

I_ Well 65a (Site 3)

! ESTIMATEDPARAMETERS'e

Q._ - 0 0 -- K : 0.004831 ftlmln
O 0 0

O _ yO : 1.777 ft

I_ _ TEST DATA'
'_'4
h i HO = 1 86 f t

I rc = 0.3441 ft

-- rw = 0.5417 ft

L = 35.6 ft

- b = 35.6 ft

H = 35.6 ft

O.ii ,,,,,,,,I,,,,,,,,,
O. 1. 2. 3. 4. 5.

Time (min)



MCAS EL TORO RI/FS PHASE I Icl lent' NAVY SOUTHWESTDIVProject No.' CT0 #145 Location' MCAS EL TORO

WELL 68 (TEST 1): BOUWER-RICE METHOD
DATA SET'

we1168_68sl.dat

,o. _ I I I I I I I I I - °_'°"'i I

- - AQUIFER TYPE'
I I

Unconf Ined
I I

SOLUTION METHOD'I

Bouwer -RI ce

- - TEST DATE'
4J

1115192

"_ - TEST WELL'
42

Well 68 (Site 5)
_D

..E_ ! _ ESTIMATED PARAMETERS'e

- K = 0 001823 fttmln

_1 -- - yO = 1.98 ft
p-t

_- 0
TEST DATA'O

o,t,II

HO = 2 139 ft
rc = 0 2083 ft

_ 0 0 rw = 0 5417 ft
L =20 ft

b=223ft

O H = 22 3 ft

o

I I ol I
0. t. 2. 3. 4. 5. 6. 7. 8. 9. I0.

Time (rain)



MCAS EL TORO RI/FS PHASE I ICI ient' NAVY SOUTHWESTDIVProject No.' CTO #145 Location' MCAS EL TORO

WELL 68 (TEST 1): COOPER ET AL. METHOD
DATA SET'

WELLSS_SSCBPI.OAT

_' III1_ 02109193

0 g AOUIFERTYPE'
Confined

0 8 SOLUTION METHOD'
Cooper et el.

0 7 TEST DATE'
1115192

TEST WELL'

0 6 Well 68 [Site S)
O

0 5 ESTIMATED PARAMETERS'
T = 0.05892 ft21mln

0 4 s = 8 _E-os

ii _ TESTOATA'

0 3 .o = 2 13g ft

rc = 0.2083 ft

rw = 0.5417 ft
O2

Ot

O. , ,,,,,,,I , ,,,,,,,I , ,,,,,,TI_-__ ,,,,_
O.Oi O.i t. tO. tO0.

Time (mtn)



MCAS EL TORO RI/FS PHASE 1 Ic_,ent' NAVY SOUTHWESTDIVProject NO.' CWO //145 Location' MCAS EL TORO

WELL 68 (TEST 2): BOUWER-RICE METHOD
DATA SET'

WELL68_68S2 OAT

AQUIFER TYPE:

unconf Ined

SOLUTION METHOD'

{3ouwe r *_1 ce

TEST DATE'

1115192

TEST WELL:

Well 68 (Site 5)

. ESTIMATED PARAMETERS'

K = 0.002109 ftlmln
y0 = 2.071 ft

_ o -

TEST DATA'

- HO = 2 142 ft
rc = 0 2083 ft

0 rw = 0 5417 ft
O L = 20 ft

0___ 0 _ b = 22 3 ft
H = 22 3 ft

0.1
O. 1. 2. 3. 4. 5. 6. 7. 8. 9. 10.

Time (min)



MCAS EL TORO RI/FS PHASR I Icl lent: NAVY SOUTHWESTDIVProject NO.' CTO #145 Location: MCAS EL TORO

WELL 68 (TEST 2): COOPER ET AL. METHOD
DATA SET'

WELL68 _68C8P2 .OAT

1. I Ill H' 02109193

O.g AQUIFER TYPE:
Con f I ned

v.n.R SOLUTION METHOD
Cooper et al .

0.7 TESTDATE'1115192

TEST WELL'

U.O Well 68 (Site 5)

0.5 ESTIMATED PARAMETERS'

_' T = 0.06456 ft21mln

0.4 s = 6.s6_E-os
TEST DATA'

0.3 HO = 2.142 ft
rc = 0.2083 ft
rw = 0,5417 ft

0.2

0.1

O. ' '"_
0.01 O.I i. tO. 100.

Time (rain)



MCAS EL TORO RI/FS PHASE 1 {ct ient: NAVY SOUTHWESTDIVProject No.' CT0 //145 Location: MCAS EL TORO

WELL 69 (TEST 1): BOUWER-RICE METHOD
, DATA SET '.

we1169_69sI .dat

10' I J I J J I I J I I t o_,o.,_

AQUIFER TYPE'
Unconf Ined

SOLUTION METHOD'
Bouwer-RIce

- TESTDATE'
4_
_-4 11/5192

v - TEST WELL'
4-)

I_ Well 69 [Site 6)
4)

I. -- O ESTIMATED PARAMETERS'
G) -- O K : 0.0007484 ftlrnln
O _ O

y0 = 3.344 ft
,_ - O O
I_ TESTDATA'

If} O O O O O O O _ 140 = 3 534 ftc_
rc = 0 1667 ft

rw = 0 4583 ft

L =40 ft

b = 50 3 ft
H = 50 3 ft

o.l I I I I I\1 I I I
0. 1. 2. 3. 4. 5. 6. 7. 8. 9. 10.

Time (rain)
m



MCAS EL TORO RI/FS PHASE I cl tent' NAVY SOUTHWESTDIV

Project No.' CTO #145 Location MCAS EL TORO

WELL 69 (TEST 1): COOPER ET AL. METHOD

DATA SET'

WELL6.,6.Ce,,D^T

I. __.oL._,_,,,,i , ,,,,,,, I ' ''"'"l , ,,,,,_ o2,09,93

O.O iii__ AQUIFER TYPE'

Confined

0.8 SOLUTION METHOD'
Cooper et al.

0.7 TEST DATE'
1115192

0.6 Well 69 [Site 61
O

0._ ESTIMATED PARAMETERS'
_ _ T = 0,03119 ft2/mln

0.4 S = 0 0001949

TEST DATA'

0.3 _o = 3.594 ft

rc = O, 1667 ft

rw = 0,4583 ft
0.2

O.l

O.
0.01 0. i i. t0. i00.

Tfme (min)



MCAS EL TORO RI/FS PHASE I cl lent' NAVY SOUTHWESTDIV

Project NO.' CT0 //145 Location' MCAS EL TORO

WELL 69 (TEST 2): BOUWER-RICE METHOD
DATA SET:

WELL69 _69S2 , OAT

lo. - I I I I I I I I I - o_,o_,.
- - AQUIFERTYPE'

unconf I necl

SOLUTION METHOD'

Bouwe r -RI ce

-- TESTDATE:
4_

1115192

v - TEST WELL'
4_
_:_ Well 69 [Site 6)
eD

1. _--- O ESTIMATED PARAMETERS:

0 0 0 0 C = 0.0008245 ft/mln
¥0 = 3,456 ft

13. ! _ 0 0 0 0 TEST DATA'

O O O O O '1[ HO = 3.501 ft
rc = 0,1667 ft

I rw = 0.4583 ft

L = 40. ft
b = 50.3 ft
H= 50.3 ft

o.l I I I rx I I I I
O. t. ;8. 3. 4. 5. 6. 7. 8. 9. 10.

Time (mtn)



MCAS EL TORO RI/FS PHASE I c l lent ' NAVY SOUTHWESTDIV

Project NO,' CTO #145 Location' MCAS EL TORO

WELL 69 (TEST 2): COOPER ET AL. METHOD
DATA SET'

WELL69_69CBP2.DAT

_* 02109193

0.9 AQUIFER TYPE'
Confined

0.8 SOLUTION METHOD'
Cooper et el

0.7 TEST DATE
1115192

TEST WELL

0.6 Well 69 (Site 6)
O

0._ ESTIMATED PARAMETERS'
T = 0,05493 ft21mln

0.4 s = _ 53o_E-06
TEST DATA'

0.3 ,o = 3.501 ft
rc = 0.t667 ¢t
rw = 0.4583 ft

0,2

O.l

0,
0.01 0.1 i. 10. i00.

Time (mtn)



MCAS EL TORO RI/FS PHASE I Jcl ient' NAVY SOUTHWESTDIVProject No."CTO #145 Location' MCAS EL TORO

WELL 70 (TEST 1): BOUWER-RICE METHOD
DATA SET'

we1170_ 70sl .dat

'°'I' I' I' I'_ I' I' I' I' I' I '_-_ o2,2,,93

- -_ AQUIFER TYPE'

-- Unconf tnecl

__ SOLUTION METHOD'
Gouwer -RI ce

TESTDATE'

11111/92

TEST WELL'

Well 70 (Site 7)

!. _ ESTIMATED PARAMETERS'

g -- K = 0.001333 ft/mln
-- - yO = 2668 ft

e_ -- TEST DATA'
.,,4 O

1:_ - O O Ho = 2 826 ft
O O rc = 0.2872 ft-- rw = 0.4583 ft

O L = 37.4 ft
-- b = 37.4 ft

H = 37,4 ft

o.i , I , I , I , I , I , I , I , I ,'",L,
0. t. 2. 3. 4. 5. 6. 7. 8. 9. t0.

Time (rain)



MCAS EL TORO RI/FS PHASE I cl ient' NAVY SOUTHWESTDIV

Project No,'.CTO #145 Location' MCAS EL TORO

WELL 70 (TEST 1): COOPER ET AL. METHOD
DATA SET'

WELLTO_TOCBPl DAT

1, 02118193

0,0 AQUIFER TYPE'
Confined

0.8 SOLUTION METHOD'
Cooper et _1 .

TEST DATE'

0.7 llll_192

TEST WELL'

U._ Well 70 [Site 7)
O

ESTIMATEDPARAMETERS'
_0.5

T = 0 09421 ft21mln
S = 1 0045E-05

0.4
TEST DATA'

0,3 xo : 2e26 rt
rc = 0.2872 ft
rw = 0,4583 ft

0.8

0.!

O°

0.01 0.1 l. 10. lO0.
Time (rain)



MCAS EL TORO RI/FS PHASE 1 I C,,ent: NAVY SOUTHWESTDIVProject NO.' CTO #145 Location: MCAS EL TORO

WELL 70 (TEST 2): BOUWER-RICE METHOD
DATA SET'

we1170_70s2.dat

l°'I' I ' I ' I ' I ' I ' I ' I ' I ' I'-_ _ °_'_'_
- AQUIFER TYPE'
-- Unconf Ined

SOLUTION METHOD'

- Bouwer -RI ce

_-, - TESTDATE

11111192

v - TEST WELL

Well 70 (Site 7)

1. ESTIMATED PARAMETERS'

-_t - 0 K = 0.00141 ft/mln
_1 - yO = 2.872 f t

- Oo ,_ TEST DATA'

'" __oO O

- HO = 4,044 ft
- = 0.2872 ft

O O j: ;Cw = 0.4583 f t
L = 37.5 ft

- - b = 37.5 ft
H = 37.5 ft

o.l , I, I, I, I,I,I,I,IMI,
0. 1. 2. 3. 4. 5. 6. 7. 8. 9. i0.

Time (mtn)



MCAS EL TORO RI/FS PHASE I cl lent' NAVY SOUTHWESTDIV

project No.' CTO //145 Location' MCAS EL TORO

WELL 70 (TEST 2): COOPER ET AL. METHOD
DATA SET'

we1170_70cbp2 dat

I. _ [ ii,ii,, I _ [,[,,[,1 , ,l,,,,, I , ,,,]_ o2,,o,9_
_

0.9 _ -- AQUIFER TYPE'
Confined

0.8 _ O = SOL UTION METHOD'

____ O O Cooper et _1 .-= TEST DATE'

0.7 1_/11/92
TEST WELL'

0._ Welt 70 (Site 7)
O
t=

0.5 ESTIMATED PARAMETERS'
T : 0,03568 ft21mln

0.4 s = o os

i,,, -i
0.3 xo : 4 044 ft

rc = 0,2872 ft

rw = 0.4583 ft
0.2

O.l

O. IlllJl I I I llllll I I I lllll[
0.01 0.l I. 10. 100.

Time (rain)



MCAS EL TORO RI/FS PHASE I cl lent' NAVY SOUTHWESTDIV

Project NO.' CT0 #145 Location' MCAS EL TORO

WELL 73 (TEST 1): BOUWER-RICE METHOD
DATA SET'

73st.dat

lo. _,,,,,,,,i,,,,,,,,,i,,,,,,,,,i,,,,,,,,,l,,,,,,,,e o_,,,,_
- - AOUIFER TYPE'

-- -- Unconfined

- SOLUTION METHOD'

-- 9ouwer-_lce

,_, TEST DATE*

_. -- -- 11111192

"_ = TEST WELL'

_ Well 73 (Site 8)

- ESTIMATED PARAMETERS'
K = 0 009901 ftlmln

yO = 2 939 f t

TEST DATA'0.1
-- _--- --_ o o 0 - _o : 2 0o_ ft0 '

rc : 0.2872 ft
rw = 0.4583 ft

L = 40. ft

b = 41.7 ft

H = 41.7 ft

o.oi ,,,,,,,,,I,,,,,,,,,I,,,,,,,,,
O. 1. 2. 3. 4. 5.

Time (mtn)



MCAS EL TORO RI/FS PHASE I cl ient' NAVY SOUTHWESTDIV

Project NO.' CT0 #145 LOcation' MCAS EL TORO

WELL 73 (TEST 2): BOUWER-RICE METHOD
DATA SET'

73s2.det

lo' _"'"'"i'"'"'"I"'"'"'I'"'""'I'"'""_L 0_,,.,,_
/

- AQUIFERTYPE'

Unconflne0

SOLUTION METHOD'

Bouwer-_lce

TEST DATE'

11111192

'--' - TEST WELL'

Well 73 [Site 8)

1. I ESTIMATED PARAMETERS'
K = 0,009311 ftlmln

O
yO = 2 744 ft

TESTDATA'

HO 3 054 ft
=

rc = 0.2872 ft

rw = 0.4583 ft

O L = 40. ft
b = 41.7 ft

H = 41.7 ft

O O O _ O Co.t ,,,,,,,,,I,b,,,,,,I,,,,,,,,,I,,,,,,,,_,,,,,,,,,
0. 1. 2. 3. 4. 5.

Time (mtn)



MCAS EL TORO RI/FS PHASE 1 client' NAVY SOUTHWESTDIV

Project No.' CTO #145 Location' MCAS EL TORO

WELL 85 (TEST 1): BOUWER-RICE METHOD
DATA SET'

we1185_85s1.dat

lo.t,,,,i,,,, I,,,,i,,,,i,,,_ o_,_,_

AQUIFER TYPE'

Unconfined

SOLUTION METHOD:

Bouwer-Rlce

TESTDATE

10120192

TEST WELL

Well 85 (Site 19}

1. ESTIMATED PARAMETERS'

K = 0.0002634 ftlmln

y0 = I . 3B4 ft

TESTDATA'
HO 2 983 ft
rc = 0 2872 ft

rw = 0 4583 ft

L = 35 3 ft

-- b = 35 3 ft

H = 35 3 ft

o.l ,,,,1_,,,I,,,,I,,,,I,,,,
0. 5. 10. 15. 20. 25.

Time (mtn)



MCAS EL TORO RI/FS PHASE I Ic,,ent' NAVY SOUTHWESTDIVProject NO,' CTO //145 Location · MCAS EL TORO

WELL 85 (TEST 2): BOUWER-RICE METHOD
DATA SET'

we1185_85s2 dat

lo.-'''' I''''1''''1'''' I'''' °2,24,93
_- - AQUIFERTYPE'

Unconfined

_ ._ SOLUTIONMETHOD'
Rouwer-RI ce

TEST DATE'

10120192
v

TEST WELL'
4_

_:_ Well 85 [Site 19]
4)

!. w ESTIMATED PARAMETERS'

Q') - K = O 0003171 ftlmlnO

_1 !.. yo = 1.364 ft

TESTDATA'

{_ HO = 2 441 ft
rc = 0 2872 ft
rw = 0 4583 ft
L = 35 3 ft

-- b = 35 3 ft

0 H = 35 3 ft

o.1 ,,,, I,,,, I,,,, I,,,, I,, , ,
O. 5. lO. 15. 20. 25.

Time (rain)



MCAS EL TORO RI/FS PHASE I cl lent' NAVY SOUTHWESTDIV

Project No.' CTO #145 Location' MCAS EL TORO

WELL 88 (TEST 1): BOUWER-RICE METHOD
DATA SET'

we1188_88sl.dat

10. _l I I I I I I I I I f I I I I I I [ I I I I [ I_ o2,24,93
I I I I

:- - AQUIFER TYPE'

Unconf Ined

SOLUTION METHOD'

13ouwer -¢11 ce

_, i- - TEST DATE'

It,_ 10120192

_'_ TEST WELL'

I Well 88 (Sfte 201
f

4)

_ j ESTIMATED PARAMETERS'I

G) K = 0.0001966 ftlmln
O
_1 y0 = 0.'_4_'_ f t

p--I

12, TEST DATA'

'"' HO = 2 773 ft

rc = 0.2872 ft

rw = 0.4583 ft

L = 37.2 ft

- b = 37.2 ft
H = 37.2 ft

o., ,,,,I,,,,I,,,,I,,,,I,,,,
O. 5. tO. tS. 20. 25.

Time (mtn)



MCAS EL TORO RI/FS PHASE 1 cl ient' NAVY SOUTHWESTDIV

Project NO,' CT0 #145 Location' MCAS EL TORO

WELL 88 (TEST 2): BOUWER-RICE METHOD
DATA SET'

wel188_88s2,dat

to._ '''l'''' ['''' [''''l'''' o2,..,.3
- AQUIFER TYPE'

Unconfined

SOLUTION METHOD'

Bouwer-Rlce

,_, r TESTDATE

10120192
TEST WELL

Well 88 (Site 20]

1. -- ESTIMATED PARAMETERS'

K 0.0002202 ftimln

yO : 0.743 ft

TESTDATA'
-- HO = 2.876 ftO

t rc = 0.2872 ft

0
rw = 0..583 ft
L = 37.2 ft
b = 37.2 ft
H = 37.2 ft

o.t ,,,,I,,,,I,,,,I,,,,I,,,,
0. 5. 10. 15. 20. 25.

Time (min)



MCAS EL TORO RI/FS PHASE I Ic_fent: NAVY SOUTHWESTDIVProject No.' CT0 _145 Location: MCAS EL TORO

WELL 91 (TEST 1): BOUWER-RICE METHOD
DATA SET:

wel191_glsl.dat

lo. I J I I J J J J I - o2,o.,.3
: AQUIFER TYPE'
- Unconfined

- SOLUTION METHOD'

- Bouwer-Rlce

_., TEST DATE'

_*_ ·I. __ 1115192
'_' - TEST WELL'

_ Well 9t (Site 7)

ESTIMATED PARAMETERS'
K = 0 003032 ftlmlnO
yO = 2.832 ft

TEST DATA'_.n._ --
·_ O
i_l Z HO = 2 916 ft

-- rc = 0 2872 ft

-- rw = 0 4583 ft

-- L = 40 ft

-- b = 42 3 ft

O O O O O O H = 42 3 ft

o.ol I I I I I IX, I I I
0. 1. 2. 3. 4. 5. 6. 7. 8. 9. 10.

Time (mtn)



MCAS EL TORO RI/FS PHASE I Ic,_ent' NAVY SOUTHWESTDI¥Project NO,' CTO #145 Location' MCAS EL TORO

WELL 91 (TEST 1): COOPER ET AL. METHOD
DATA SET'

wel Ig1_91cbp1 dar

1, 02_09_93

0.9 AQUIFER TYPE'
Confined

0,8 SOLUTION METHOD'
Cooper et al

TEST DATE

0o7 1115192

TEST WELL

0,6 Well 91 [Site 7)
O

ESTIMATED PARAMETERS'
_O.fi

T = 0.5582 ft2/mln
S = 1.475E- 13

0.4
TEST DATA'

0.3 .o = 2.916 ft
rc = 0.2972 ft
rw = 0.4583 ft

0.2

0.1

O,

0.01 0.1 1. 10.
Time (mtn)



MCAS EL TORO RI/FS PHASE I Client' NAVY SOUTHWESTDIV

Project No.' CTO #145 Location' MCAS EL TORO

WELL 91 (TEST 2): BOUWER-RICE METHOD
DATA SET'

we1191_91s2.dat

lo. I I I I I I I I I - °_'°_'_
- AQUIFER TYPE'
- unconf Inecl

SOLUTION METHOD:

Bouwer-Rlce

TEST DATE

_d j. _ 11/5/92
v ' TEST WELL

I_ Well 91 (Site 7)

ESTIMATED PARAMETERS:

C = 0.004694 ftlmln
vD = 3,928 ft

_, O
m 0.1 _ _ TEST DATA'

_-- HO = 3 092 ft
-- rc = O 2872 ft
-- rw = 0 4583 f t

L = 40 ft
-- b = 42 3 ft

-- H = 42 3 ft

o.ol I I I I I I I
O. t. 2. 3. 4. 5. 6. 7. 8. 9. tO.

Time (rain)



MCAS EL TORO RI/FS PHASE I ICI lent: NAVY SOUTHWESTDIVProject No.' CTO #145 Location: MCAS EL TORO

WELL 91 (TEST 2): COOPER ET AL. METHOD
DATA SET'

WELLgl_B1CBP2.OAT

_. 02109193

O.g AQUIFERTYPE'
Confined

SOLUTION METHOD'

O08 Cooper et al

TEST DATE

0.7 lllSIS2

O_o TEST WELL
0._ Well 91 (Site 7)

O
ESTIMATED PARAMETERS'

_O.5 2
T = 0.4253 ft Imln

0.4 o s = 3 _9s_-_o
TEST DATA'

0.3 .o . 3 o9_ ft
rc = 0,2872 ft
rw = 0.4583 ft

0.2

0
0.!

0

O.
0.01 0.1 I. lO.

Time (mtn)



MCAS EL TORO RI/FS PHASE 1 cl ient' NAVY SOUTHWESTDIV

Project No.' CWO #145 Location' MCAS EL TORO

WELL 100: BOUWER-RICE METHOD

DATA SET'

welllO0_100sl dat

to. I I I I 02,o.,,
AQUIFER TYPE'

Unconfined

SOLUTION METHOD'

Bouwer-Rlce

TESTDATE

1115,92

TEST WELL

Well 100 (Site 7)
$

I. -- ESTIMATED PARAMETERS'

0 K = 0.001385 ft,mln
¥0 = 2.759 ft

m TEST DATA'

HO = 2.86B ft
rc = 0.16.7 ft

rw = 0.45.3 ft

L = 40. ft

b = 45. ft

H = 45. ft

o.l I o I
O. 1. 2. 3. 4. 5.

Time (mtn)



MCAS EL TORO RI/FS PHASE I Client: NAVY SOUTHWESTDIV

project No.: CTO #145 Location: MCAS EL TORO

WELL 100: COOPER ET AL. METHOD

DATA SET:

WELL100_IOOCBPl.OAT

_, 02109193

0.9 AQUIFER TYPE'
Confined

0.8 SOLUTION METHOD'
Cooper et el.

TEST DATE'

0.7 I115192
TEST WELL'

0.6 Well 100 (Site 7)
O

O._ ESTIMATED PARAMETERS'
T = 0.1487 ft21mln
S = 1045E-08

0.4
{ TEST DATA'

0.3 HO = 2.868 ft
rc = 0,1667 ft

I rw = 0.4583 ft
0.8

O.l

O.
0.01 O.i 1. tO. lO0.

Time (rain)



Appendix G

WESTBAY WELL REPORTS

Gl: Letter Report
on MP System Training Activities

G2: Completion Report
MP System Monitoring Wells MW-6, MW-8, MW-9

G3: Completion Report
MP System Monitoring Well MW-lO

G4: Multiple-Level Groundwater
Monitoring with the MP System

(29 May, 1989)
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Appendix G1

Letter Report
On MP System Training Activities

10020745.SCO\93\SR-44



C w stboInstruments Inc. / October 29, 1992
WB686

Mr. Darrel Tweidt

Beylik Drilling (i'_ O _) _7751 E. Lambert Road
La Habra, CA 90631

Subject: Letter Report on MI:' System Training Activities

Dear Mr. Tweidt:

This letter is to follow up recent training carried out by Westbay at the El Toro
Marine Corps Air Station in Orange County, California. The work was performed-as
outlined in Mr. Dave Larssen's letter to you of September 25, 1992.

Training Activities

Mr. David McEachern of Westbay was on site from October 1 to October 12, 1992.
Training was conducted six days a week from Monday to Saturday and on evenings in lieu
of Sundays. Mr. John Lovenburg, Mr. Yueh Chuang and Mr. Dan Tiffany of CH2M Hill
and Mr. Marco Vasquez of Beylik Drilling all received training in the operation and
maintenance of the Model 2410 Electric Sampler Probe and Model 2421 MOSDAX
Pressure Probe. They have successfully completed the training and are now certified by
Westbay for unsupervised operation of the equipment.

As part of the training procedures, all zones in monitoring well MW-6 were
sampled and the field data sheets are included with this report. Zone A (at 70 ft) in MW-8
was also sampled under the direction of Mr. Marco Vasquez and the field data sheets were
left on site in Mr. Vasquez's possession. A pressure profile from each monitoring zone in
each of the monitoring wells was also taken. The data fi'om these profiles was left in Mr.
Yueh Chuang's possession.

At the end of the training program, the rented MP System sampling equipment
was left on site in Mr. Marco Vasquez's possession to allow completion of the sampling
program. The rental equipment left on site includes:

1 Motorized reel

1 Wooden A-frame tripod
1 Model 2410 Electric Sampler
1 Model 2411 Surface Control Unit
1 Model 4001 Sample Kit (includes assorted tools)
1 120V Briggs and Stranon Generator
Miscellaneous jumper cables and extension cords, etc.

507E.ThirdStreet.NorthVancouver. B.C..Canaclci V7L IG4 Phone (604] 984-4215 Fax(604] 084-3538 Phone [in U.S.)(800] 663-8770



This equipment is to be returned as soon as possible to Westbay's storage locker
(#C037) at California Self Storage, 1628 S. Anaheim Blvd, Anaheim, CA (phone
714-635-8200).

The Model 4001 Sample Kit is a purchase item only and will be included in
CH2M Hill's pending MP System equipment purchase.

It was a pleasure working with Beylik and CH2M Hill on the E1 Toro project.
Please call if you have any questions.

Yours truly,

F'
Dave McEachern

Enclosures: MW-6 Sampling Field Data Sheets (6 pages)

c.c. Mr. DolatDesai
CH2M Hill

686dmc02
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1. INTRODUCTION

This report documents the technical services provided by Westbay Instruments
under Beylik Drilling Inc. Purchase Order No. 04°2355. The Westbay MP System for
groundwater monitoring was installed in monitoring wells MW 6, 8, and 9 (Project No.
LA031980. PA. 50) in Orange Country, California. The monitoring well design which
specified thedepth and' number of monitoring zones was provided by Beylik and
confirmed by CH2M Hill.

2. PREVIOUS ACTIVITIES

Prior to installation of the MP System, the monitoring wells had been drilled by
mud rotary. The monitoring zone intervals were chosen based on the geological and
geophysical information available. A 4 inch nominal I.D. mild steel casing with stainless
steel screens at the intended monitoring levels was lowered into the well. Each monitoring
zone consists of a 10 ft long 4 inch I.D. stainless steel wire-wrapped screen with a 15 ft
long section of stainless steel pipe above and a 10 ft long section of stainless steel pipe
below the screen.

Layers of backfill materials were placed outside the steel pipe by Beylik. Clean
sand was used as the filter pack opposite the screen sections. It was intended that this filter
pack extend approximately 5 ft above and 5 ft below the ends of the screen section.
Approximately 3 ft of fine sand was placed above the filter pack material. The backfill
seal material was a 1:1 mix of sand and bentonite chips. All backfill materials were placed
through a tremmie pipe. Following backfill placement, the monitoring zones were
developed by swabbing and pumping at each screen interval.

On August 25, 1992, during the initial inflation of the packers in MW-9, it was
determined that a packer had been incorrectly placed in the MP casing string. With
approval from Westbay's North Vancouver office and after discussions with Beylik
Drilling and CH2M Hill, the MP easing from well MW-9 was successfully removed. The
casing was reconfigured and reinstalled in the correct position on August 26 to 28 as
described below.

3. INSTALLATION

Westbay representatives Mr. David McEachern and Mr. Sam Watanabe were on
site for all of the installation activities. Mr. Dave Larssen of Westbay was on site
temporarily on August 26 and 27, 1992 and September 10 and 11, 1992.

The monitoring wells were installed on the dates listed below:

Wo!l# D_t_
MW-9 August 26 - 28, 1992
MW-6 August 28 - 29, 1992
MW-8 September 8, 1992



3.1 Final Preparation Of Monitoring Well Design

Drawings were prepared by Westbay showing an arrangement of MP casing

components compatible with the steel casing and screens installed in the driilhole. One

MP packer was positioned in the 10 ft long stainless steel pipe section below each well
screen. The two MP packers positioned above each monitoring zone in a section of blank

stainless steel casing pro_,ide a "Short QA Zone" intended for confirmation of hydraulic

separation between adjacent monitoring zones.

MP measurement ports and pumping ports were positioned within each of the well

screen sections. Additional measurement ports were positioned between the monitoring

zones in 'QA Zones" for QA testing purposes.

3.2 Layout of MP System Casin_ Components

The MP casing lengths and packers were laid out near the collar of the dri!ihole.

The MP components were arranged in the order in which they were to be lowered
according to the drawings. Each casing length was numbered sequentially from the
bottom of the monitoring well, with the appropriate MP coupling attached to the casing

top. The MP casing components were protected during shipment by plastic covers.
Magnetic location collars were clamped to the MP casing 0.3 ft above those measurement

ports located in a monitoring zone. Magnetic collars were not placed at the QA zone

measurement pons.

3.3 Lowering of MP System Components

As each component was removed from the rack, the casing type, coupling type, and
sequential numbers were checked against the Casing Installation Log. The component was

then attached to the string being lowered into the dri!lhole.

Each joint was hydraulically tested by applying a nominal internal pressure of 100

psi for one minute. Test results were recorded against the Casing Installation Log.

Geotextile filter sleeves were placed over each measurement port in a QA zone.

Geotextile filters were not used on measurement ports in the monitoring zones. This

procedure continued until all the MP System components had been placed in the drillhole.

The MI:' casing string was positioned in the well with the center of the top coupling
nominally at ground surface. Ali depths on the installation logs are in feet below ground
surface.

3.4 Inflation 0f MP System Casin_ Packers

The MP casing packers were inflated with water provided by Beylik Drilling. The

gauge pressure and volume of water pumped were recorded at intervals and plotted f6r

each packer. MP Packer Inflation Records for each of the packers installed are provided in

the appendices. All of the packers inflated normally.



,t...

3.5 Fluid Pressure Readings

Fluid pressures were measured at each measurement port following the installation.
The plotted results and the data sheets are attached in the appendices. The data is also
available on the enclosed disk which is in MS-DOS format and the data can be viewed

using spreadsheet software such as Lotus 1-2-3 or Quattro Pro.

4. QA TI_STING

A series of QA tests were carried out at each of the blank pipe "QA" zones in the
wells to observe the performance of the MP System packers. The QA zones were tested
by first adjusting the water level in the MP casing to provide an excess head of 10 to 30 ft.
Each QA zone was independently vented to the interior of the MP casing and any change
in water level was noted. A stable water level during the test shows that the steel casing
and MP packers in the QA zones are sealed.

The QA tests show that each "Short QA Zone" was sealing, thereby confirming
hydraulic separation between each monitoring zone. The data from these tests is available.

5. HYDRAULIC CONDUCTIVITY TESTING

A variable head hydraulic conductivity test was conducted at each monitoring zone
prior to purging. Preliminary values for hydraulic conductivity were calculated using the
method described by Hvorslev (1951). The hydraulic conductivity test field results are
summarized in Table 1. Thc data are included togethcr with graphical calculation sheets in
the appendices. All data and calculations are provided for information only and before use
should be checked by an experienced hydrogeologist.

6. PURGING

Development of individual steel well screens had been carded out by Beylik
Drilling prior to the MP installation. In addition, each monitoring zonc was purged
through the MP pumping port coupling. The purge criteria provided by CH2M Hill was to
pump each zone for bctwocn 2 and 2 1/2 hours. Purging was conducteat from September
11 to 18, 1992. The pumping logs for each monitoring zone are provided in the
appendices. Ali zones were pumped for approximately two hours except zone number 5 in
MW-9 which was purged for approximately five hours.

7. SAMPLING AND TRAINING

No sampling or training was performed during the installation activities. It is
expected that the sampling and training may commence in late September or October,
1992.

d moo 1.sam



TABLE 1

Summary of Hydraulic Conductivity Test Results

W_ll # Test Zone g Depth (ft) Krest_*(cm/sec_

6 1 (114) 1.9E.4
6 2 (177) 1.8E-3
6 3 (304) 1.9E.4
6 4 (389) 1.5E..4
6 5 (454) 4.4E-5

8 1 (75) 5.0E-5
8 2 (t35) 4.3E4
8 3 (305) N/A (>1.0 E-3)
8 4 (447) 1.1 E4

9 I (67) 2.3E-4
9 2 (142) N/A (>1.0 E-3)
9 3 (226) 1.5E..4
9 4 (278) 6.8E-4
9 5 (383) 1.1E-4
9 6 (462) 1.4E-5

* Estimated hydraulic conductivity after Hvorslev (1951)

appen.
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Appendix A (MW-6)

CasingInstallationLog 5pages

MP Packer Inflation Records 14 pages

Hydraulic Conductivity Test Records 5 pages

Hydraulic Conductivity Data 2 pages

(semi-log plots)

PumpingLog Records 5 pages

PressureProfileData 1page

Graphical Summary of Fluid Pressures 1 page
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s.._,5_o,£

_-14/¢stba/l/ MPSystem
-_ CasingInstallationLog

Location: -_-- Hole No.: ,_ _ Installed by: _4C_

Hole Depth: 4OL_, *Jr,,_ /_MPDepth:,..,/_q_Q' -_ Hole Diameter: z_" 5 '..._'/'e-P,_,l Date Installed: ,..___/L _j/_
Measurement Datum: (]'9_u6_;V _:_u/'_ Datum Elevation."---' Date Drawn: "

Geologic MP Casing Serial No. Rnal Packer I Joint
Depth, Geological Description Log Log Batch No. Pres.Nolume Comments Tests

r

' Iz_zo ,o
.fi

41-

i&4o -_

6 ,

g

qk) _·

' t
i!

x /

MPCasing q MPPacker Settlement Measurement PumpingPort Regularw w Casing PortCoupling Coupling Coupling
18/06/90



-=-' MP Packermw'

' ' 7[/_¢baK Inflati Rec
[] 115
I m

Location: U__ Date Completed:

_oo,_,No.:._ Dep,_(,.)4¢¢_'%//-¢
Inflation Tool Setting (P$8 _._> Depth to Water Table (ft.) _ -._'_'_

Vo,,.,m_Q,.,ort,t. 5 _ 5' /¢ _"_ _,N :F ¢

PressurePsi g_)O 3,.,_ _ 3YO '._12) _ Z'ft_12Z'/_O ._,

Plotof Gauge Pressure (psi) vs. Volume (Quarts)
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i3:0 , ,
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VOLUME, (Quads)



'-' MPPacker
' ' IA/estbo7 Inflatio Record
m I

_ m n._w InstrumentsInc./

Project: _ 7d"_ © Completed By:_ & _'_'_

Location: _d_ &SG DateCompleted:

PackerNo.: _" Depth(ff.)

Inflation Tool Setting (psi) _.:_ Depth to Water Table (ft.) _ ._'_'

q_ 8 ....
Volume Quarts '2.. __ /--/ _' & _3/_ &)/_

340 _o 340 E4o '3_0 _ _o ;9x
Pressure Psi

Plot of Gauge Pressure (psi) vs. Volume (Quarts)

G
°I

t'_ , r.

_ _22
O

_-I ,
0 1 2 3 4 5 6

VOLUME, (Quarts)



po_.g_S_o,_
--_: MP Packer

" "IA/¢stbq/m m

- " Inflation Record,m' Instruments Inc. /

Location: _/..) _:::, _{_ Date Completed:

PackerNo.: C_ Depth (ff.) /-'¢._/¢

InflationTool Setting (PS8 _,_) Depth to Water Table (ft.) _ ,-_'-_'

Vo,_m_Quo,,1 S _/ £ t¢ /_>/_;;4 ¢
PressurePsi '3/"/'0 3_D g_O _ -_ SqO /"/_C) Zt'"-

Plot of Gauge Pressure (psi) vs. Volume (Quarts)

I t
®
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¥

t_

_ F -,,

0 1. 2 3 4 5 6

VOLUME, (Quarts)



'-- MP Packer
' ' l/1/_sttooV ! flatio Reco
I I
I I
_.. .x Instruments,nc./ n n rd

tooatio.: La_ &9(_ Dat_Co_p,_ted:....

pocke,No.: _% Depth(,.) "'3 _/9'

Inflation Tool Setting (ps0 Z,:_0 Depth to Water Table (fl',) _" _¢_'--_

Volume Quart's '7--- _ f_ 5 _ _ 3_ _:_3/_ 6

Pressure Psi ._0 _LI0 3_0 3qO __ _0 _O fi_'

Plot of Gauge Pressure (psi) vs. VolUme (Quarts)

I
I

o/

O.

D
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'- MP PackerAW 1,,,

" "71/_$tbG7 inflatio Rec
M /
_ B
Ik. _ InstrumentsInc./ n o rd

Project: _b _/_0 Completed By: -_"

Location: ¥_(-_])_J _)_ (::_ Date Completed:

Hole No.: __---- _/--_(-o Date Inflated: /_/z__ 7_._/'_'__

.,q J

Packer No.: / _ Depth (ft.) ._ :7_ff

V --

.,,_,,, -_

Inflation Tool Setting (psi) _.-_ Depth to Wmer Table (ft.) --_.,_ _'

lO

Pressure Psi 3/"t0 _._O ._,/"/0 _'0 .._¢0 '%_0 Z.(..,_O

Plot of Gauge Pressure (psi) vs. Volume (Quads)
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O

0 1 2 3 4 5 6

VOLUME. (Quarts)



_-- MP Packer
' ' IA/¢stbaFM,, - Inflation Record,aY Instruments Inc. /

Location: (._J_ _9(_0 Date Completecl:

Packer No.: / _ Depth (ft.) 3g_
'Z.?/.) '"InflationToolSetting (psO Depth to Water Table (ft.) "-' <_'-J<'

VolumeQua's 7_. 3 g :5' 6 :3//g S'//,_

Pressure Psi 3/40 :_ _,.2 _) _ L-/_.) /

Plot of Gauge Pressure (psi) vs. Volume (Quads)

I
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o'J
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G) ,.:._ ,,..) (.,U.J _ ../
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--'"'"-' MP Packer
' '  ¢stboF· I

- = Inflation Recordl_. _' Inslruments Inc. /

,I /

PackerNO.: _-'_ Depth (ft.) _/_'_1 _r
_, --

InflationTool Setting (psO _."/_) Depth to Water Table (ff.) _ _

Volume Quarts '_ --_ Z_ _ fo ¢_ _'_ _ _.

Pressure Psi _ 5_0 _.,_O ]kO _0 /-'/O_D (.f//.._z_'_ /¢_"'.

Plot of Gauge Pre_ure (psi) vs. Volume (Quads)
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Po_e_o,l__k.
---_ MP Packer

' ' _estboyI m

- - Inflation Record_ InstrumentsInc. /

zg,

Location: (,_ _ -_G Dote Completed:
4/

,ooke_No:Z_l Dept_C,_ z.'_l
j --

InflationToolSetting (PSO 7--, Depth to Water Table (ft.) _ _._ .

_,_-_
Volume Quarts

I

Plot of Gauge Pressure (psi) vs. Volume (Quads)
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- P Packer"_----'--_"% M

' ' IA/_stbavw l

- ' Inflation Recora,N Instruments Inc. /

Location: _.J_-- _o_(c_ Date Completed:

i/ii/)-/- _ _ Date Inflated: t/J_, J[-_] q"ZHole No.: r-_r

PackerNo.: '_ Depm(ft.) 7--

Inflation Tool Setting (psD 7-,,_) Depth to Water Table (ft.) _ .-_'_'

_o,_m_o,_7_..__%_ _' (_ _S/_4;_/_5_/_ ..
Pressure Psi _.._0 :_ ._:_) _qZ) _ -_6 _¢0 ,_

Plot of Gauge Pressure (psi) vs. Volume (Quarts)
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Po_oI____0o,_
--"- MPPacker

' ' FF stboy/ II

- ' Inflation Record_,. .m' InstrumentsInc./

Looo,,o.:_¢_ &DF.. Do,eComp,_,_:
,l fi-/ _ 656 Datelnflated:

ul i
PackerNo.: q 'Z. Depth(ft.) /_

'""55'InflationToolSetting(psi} _..,.'"_ Depthto WaterTable(ft.) "-'

t:_ ,¢,t

Plot of Gauge Pressure (psi) vs. Volume (Quarts)
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MPPck_-- -_ a er
' ' M/¢stymw I

' ' Inflation Record_. .N Inslrumenls Inc. /

HoleNo.: _ _._.-'-G Date Inflated: _ 7_c_/_ 7..

Packer No.: _¢) Depth (ft.)

InflationToolSetting (psO _,;_> Depth to Water Table (ff.) '_'

/_.?-7.

Plot of Gauge Pressure (psi) vs. Volume (Quads)
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_- MP PackerJw' ii

' "IA/ stboFN g

·' - Inflation Record_,, ,m' Instruments Inc. /

Location: [-/--)]_ &_:" Date Completed:

Ho,eNo.:W_-i_ _-_ Dote,_,,_e_:_ Z_/_'_-
pocke_No.: Z/_ Depth(,.)i__'
Inflation Tool Setting (psi) "Z.?_) Depth to Water Table (ff.) ,_'__'_'

Volume Quorts _. ._ _' S (o (o3_ _' _'/J

Plot of Gouge Pressure (psi) vs. Volume (Quads)
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-- MP Packer
_, Westbay Inflation Record

Location: _/_)_"/_(_:_(_ Date Completed:

Packer No.: .-_'5 Depth (ft.) 1_-'

InflationTool Setting (psi) 7.._ Depth to Water Table (ft.) _ -_'

//7.F4

_ J i
Pressure (PSl)

Plot of Gauge Pressure (PSI) vs. Volume (Quarts)
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po,_el_ o, IR

[ ) Westbay' MPPacker._ Inflation Record

Loo=_o,-,:(._ /_(o DateCompleted:

Pooke_No.:.--<?' Depth(_.) /It'/'''' "
Inflation Tool Setting (psi) _,::_) Depth to Water Table (ft.) _ _'_ ¢_'

__

P_sur_(PSt),._(./0.3_0SZO_ _ ,._':/Z)_D) ,

Plot of Gauge Pressure (PSI) vs. Volume (Quarts)
/-

, ! i ti,,
it f

'- J
_ C

I

Cri

O

o r r-, Il

_) 5') (_') "::" III
'_ ' I i I ' I ' I

0 1 2 3 4 5 6

Volume, Quarts
1,U0¢¢_0



P,_ / o,S-

_ Westbay Hydraulic Conductivity Tesl1_. Field Data Sheet

Elev.Ground Sfc: ---.---, Serial No.: No.: /_"_

Height MP Casing ,.--/ _4'Oabove Ground Sfc: Range: 0 to psi Project: ¢'_{_...

Elev.top of .-,- I o-_ A I
MP Casing: _Jr bd_/ Riser Diameter (d): ....._ j_. cm Test Zone No.:

Test Type: S_ _--,._-', Test Zone Diameter: _q,r-fc,.,, Test Zone Interval: 10r::_'

Operator: v_l(J,, c_ Test Zone Length (L): 2./'11 l _C_,_, cl_._/Je_;_,

Initial Head Difference(Ho): J_, (__ Initial Test Reading (h): _ l, _ J 4

Calculated Hydraulic Conductivity (k): Analysis Metl'mch

Static Water Level in Test Zone: _'/. %O ft.,_"_. Comments:

Test Readings* ElapsedTime Test Readings' Normalized
Clock Time Elapsed Time (h) Normalized Clock Time (h)

min. sec. ft./,,,m"/l_" Test Readings min. sec. ft. m psi Test Readings

! !
I /o q I, 4-- .51 4-- I _-/, /o
I I
I I
i?..o _3,Z. , _11 _ I s'l,
I I

I _o z_L_,¢1 _5 _, II I _'_ _5'
I I
I _0 lf5,$ . 7._ 7 I _1. 3_
I I

I 5'(,_ai F_:_ _b, _ , Z._ _ II
I I

I_0 _ _ ,_ ¢' _ 5(,_
I ' I
I I
1:7_, _8, _ ._ I
I I

i q0 //-_,? ,t_ II I
I I

I I

!
'Readings uncorrected for veflalions in BarometricPressure 19/06/90



"'- H/¢stbay Hyd· raulic Conductivity TestFieldDataSheet

Datum: '_ oO_ /_P Probe Type: _)/""7 Date: _"-./_1 j' II_/q3..,. JobNo.: (_)_
Elev. Ground Sfc: _ , Serial No.: '-- Monitoring Well No.: _/,/,)"" (,-_

Height MP Casing r'" J ,.--_ ,__
above Ground Sfc: Range: 0 to "-- psi Project:

Elev. top of_l _-1- eJ_o_,.
MP Casing: _4 /3_ Riser Diameter (d): _-e_) j_. cm Test Zone No.: '2.

Test Type: ,_, _/(j_ Test Zone Diameter: ?.._f_ t._ Test Zone Interval: /_ '_0 O_._ _,_Operator: (,, Test Zone Length (L): ?_Z/ / S._. v_

Initial Head Difference(Ho): I_ '_0 t Initial Test Reading (h): _ S,//,_

Calculated Hydraulic Conductivity (k): Analysis Method:

Static Water Level in Test Zone: .5'/, z_ _ Comments:

TestReadings'
ClockTime ElapsedTime TestReadings" Normalized ClockTime ElapsedT_rne (h) Normalized(h) TestReadings min. sec. TestReadingsmin. sec. ft. m psi ft. m psi

, I I

I [
I I
i _ _/.2xZ ,olt_ i .
I I

t I
I I

I I

I_<o g,5-o iI I
I I

IZ_) 51,5c_ i
I I

I t
I I
I I
I I
I I
I I
I I
I I
I I
I I

'Readingsun,=orrectedforvaria_onsin BarometricPnessum 19/06/90



14/¢stba/HydraulicConductivityTesl
-_r Field Data Sheet

Datum:. '7'01_ Q._ I1_ ProbeType: _}[._-r Date: _'e.,OJr /_/_,_ Job No.: __(_>_
· I

Elev.Ground Sic: '--- Serial No.: Monitoring_,'ell No.: /r')l_ --

Height MP Casing
aboveGround Sfc: Range: 0 to psi Project: _'L... "r"o_ o

Elev.top of _--.I _z_..
MPCasing: ,..,,.,,.,x_v _,OL Riser Diameter (d): _ ,_ _. cm Test Zone No.: ,,_

I

TestType: ?!,_ TestZone Diameter: Z_,_ rJ,,,, TestZone Interval: '7-c1_
Operator: i_N.r,,. Test Zone Length (L): 2._ / (7_:;_,f_ _.._._,_,_,

InitialHead Difference(Ho): '_, ___ Initial Test Reading (h): _., _' 5'

CalculatedHydraulic Conductivity (k): Analysis Method:

StaticWater Level in Test Zone: ft._ Comments:

Test Readings'
Test Readings' Elapsed 'nme Normalized

Clock'nme Elapsed'nme 2, _ Normalized Clock'nme ,,_/ Test Reading's
min. sec. ft. Test Readings min. sec. ft.

I I 50 5-!_'_ I o 4=_.__ I,oo i I _' _
I !
I lc) 45.&5 ._O iz_c '7-7,6-_
I I
I I

I I
I_o 73.3 1_5 1_6&7?,qf'I ' I
I I
I 4.o 7_,_ .I_O I _-_ _, _
I I

I ti _.

I I
I _ 7(_._ ._) 15'4o _e,,_
I I
I

I o_oq _o to
I I

I_o ?5, z ,os_ .II :1
I I

I I
I I
I/5o ??./ i

'Readings uncorrected for variations in Barometric Pmuure 19/06/90



l stba]/ HydraulicConductivityTest
FieldDataSheet

8

 ro T,p: Oa, ' ,obNo.'
Elev.Grout'rdSfc: --"- Serial No.: - - Monitoring Well No.: _)'_

Height MP Casing ,,,, ..._ ,,_
aboveGround Sic: --' Range: 0 to -- psi Project:

Elev.top of _ I _4 _:_°u-._ Jl
MP Casing: C-_e,x_ _ Riser Diameter (d): _ cm Test Zone No.: "1'

I

30_f
i

Test Type: ..%I_.._ Test Zone Diameter: Zff,_f_ Test Zone Interval:

Operator: _/_(... Test Zone Length (L): _.._/ /_2_ C.,_! C_-[(:_,l,- ,,j
Initial Head Difference(Ho):. _ [.'2.._' Initial Test Reading (h): /_0._.__

Calculated Hydraulic Conductivity (k): Analysis Method:

Static Water Level in Test Zone: /_._._ ft. _l('_.[. Comments:

Test Readings'
Test Readings'(h) Normalized ClockTime ElapsedTime _h_ NormalizedElapsed TimeClockTime

Test Readings min. sec. _,j_ Test Readingsmin. sec. ft. m psi ft.
_r

-I I

I I
I/0 135.0 ._'_ I_ I1(,, '_
I 1-

I
lizo /3_.5 fz_,o/m ._ .[qo
I I

·135 1_,:7 ,_-_ Iz/z_ II_,'_I
I. I
1_5 /_.,4' IztSo in.,,f .n._o
I I

I I
175 /;_,2.. I,_,_ /_!,6I I
I I
I?0 /'7_?_. ,¢'_ I
I I

i I
I/5o [?Z,z_ ._ : rq_- _o,_I I
I I
I/8 ¢ )_o,t;, lc<) Io_,q5

'Readings uncorrected for variation in Barometric Procure 19/06/90



i

__ _.. 5-°,5-

14/¢stba HydraulicConductivityTesl
-_v FieldDataSheet

L

Datum: Tc,p_Mf ProbeType: ,,,_1,,,..'_" Date: _rT' ]_>/_Z JobNo.:

Elev. Ground Sfc: _ Sedal No.: _ Monitoring Well No.: /_'--

Height MP Casing
above Ground Sic: Range: 0 to _ psi Project: _/... '7"C_D

Elev. top of _ I_L _.
MPCasing: _/r _,_,_ Riser Oiameter (d): _ _.cm Test Zone No.:

I

Test Type: _l,_ Test Zone Diameter: _,LI Test Zone Interval: /q4{c[I

Operator: _l_k._-_ Test Zone Length (L): _c/t /:_C_.__'_ _._,t_

Initial Head Difference(Ho): . Initial Test Reading (h): _.__, _ '

Calculated Hydraulic Conductivity (k): Analysis Method:

Static Water Level in Test Zone: _,, _ ft.2ff/$)s_. Comments:

TestReadings' NormalizedTestReadings' Normalized ClockT_me ElapsedTime (h)ClockTime ElapsedTime (h) TestReadings min. sec. Test Readingsrain, sec, ft. m psi ft. m psi

-2:t4t_ I c, qg'. _g /,co 3 I _. zS'I
I I

I I
I I
i :zo q4 _ ,_q 5'1 _,ar4_
I I

i

I 5<:, ,/3.1g $ I' 85.-7c ._?I i
I I
{ 4_ 73,og ,_! z:s'g' 7 I 85,/._
I I
I I

:; ,, I 84t,7/ ,,zI _'0 qz.6o - -' 8 1 ,
I I '

_.:Lf_ I _ qz,iq :_LI _l 8_,z_i ' I
I I
_7_ _1.%'

- I I
i ' I
I cio q I, _o .LS. I
I .... I

x.: _'_ I1_ qo. lg i
I _ I
I I ,,.
I rS_ t3ct,_ ._o I

'Readingsuncorrectedforvariationsin BarometricPm=sum 19/06/90
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m m

I .- : m MPSystem Pumping Ports_., j Instruments Inc.

Project/Location: _ _)/_ Technician(s): _C

BoreholeNo.: y/_b)-6 Date_ __ I'Z_
!

DrillType: ------

Drill Fluid: _Y

ZoneNo.: I IntervalLength:

Hole Size: _ IntervalDepth: //Z/ /

ElevationHead(wrtG.S.): _ SO /

Recommended Minimum Extraction:

Date/TimePumpingport Opened: --_D_/_/_ _}_0 Closed: :T__J ,,_ )0_._,__ ,,
PumpType: _}__.

Pumping History

Volume Cumulative Pumping _H Comments
Date Time Pumped Volume Rate

'
.. z 3,.4, ' _ _-0 _ __TO _-/¢_;-

!o :o_- _- _1_ : '"
, i

J,

mi

ApparentTransmissivity: I -



II . III

: m MP SystemPumpingPortsIL..' .Jr Instruments Inc. /

Client: _ /'_ Job No.: _c>
Project/Location:' _ 70_0 Technician(s)' ./_ C

BoreholeNo.: _y- _ Date: --_/_- /q(q_
DrillType:

DrillFluid: /_d

ZoneNo.: _ IntervalLength' '

Hole Size: _ IntervalDepth: /_ _ _Z

ElevationHead(wrtG.S.):_-_6 _-/?_

Recommended Minimum Extraction:

Date/TimePumpingPort Opened: _ /_)_. Closed: _¢ lq/_q._ Ii,JO
ZJ4PumpType: e_ff_

P_ping History

Volume Cumulative Pumping AH Comments
Date Time Pumped Volume Rate

_:] _h_ il:lO -. _-. _ /_ L' ,_,, -_- _ :.,, ,'_ L.'_'_,F,

II_ _' 4.0 40 :::,:,-
)1-__o_, 4o ,--. _o ,: ,-
I! ,-'S/+E 45 _ i_ -' _:;-'-

.,"' 2- : ",

/

4-.; _ ?-_o_'¥.,: .-, '

,,,, , ,

,!

ApparentTransmissivity:T =



3

-'- Wcstba)/
aw-- ':_ PUMPINGLOG
i i

I -" mm MP SystemPumpingPorts_,.. _ Insirumenls Inc'

.o.:
· . f

Project/Location: _/. To/_E) Technician(s)' _#Lc.

BoreholeNo.: _--_-_ Date: .._/ /Z_
!

Dri11Type:

DrillFluid:&j
Zone No.: _._ IntervalLength: '

Hole Size: _ IntervalDepth: _Og/ _L

ElevationHead(wrtG.S.): _

Recommended Minimum Extraction:

Date/TimePumpingPort Opened: ._p-/ICl_?. JZ;_ Closed: _e///q/qT. zf:lO

Pump Type: _L ¢e_'A
/ (

PumpingHistory

Volume Cumulative Pumping _H Comments
Date Time Pumped Volume Rate

I _ -'-- % o,
f " ,,,.: iv,

' O'.e
/;qo '_ zo -r_ zs
Z'o£ ?-qL> -qO - _A_./_. _'_: / ;_.,,_' _t ? , ,/,

q',rt..

i

i

, ,j

ApparentTransmissivity: f --"



-'- Westbay·. _ PUMPINGLOG
imf im

m -: m MP SystemPumpingPortsl_ _1' Instruments Inc./

Client: on.__ JobNo.: _Project/Locati . Technician(s): _,

BoreholeNo.: _-_ Date' _,j+ t$//_1..
Drill Type:

Drill Fluid:

ZoneNo.: _ IntervalLength:
HoleSize: IntervalDepth:

Elevation Head (wrt G.S.):

Recommended Minimum Extraction: !

Date/TimePumpingPort Opened: ._/¢Y-':,'_t_' I_1 Closed: Se-pjrI$/_lj)0',oo
Pump Type:

PumpingHistory

Date Time Volume Cumulative Pumping _H Comments
Pumped Vo1ume Rate

I I ), ._ : ,

&',_u::>'_:<jo ;,"So _' '

_) ,-- ,_o ¢-1_,_ .- ....;_£ %.la, .... __,, _',.,_'-' ,,., .
t

C_:lO r--l:_r_ £,o;_.-(

_:13 I _0 i'll' 'l" ! ', .

q ; I _ 0 --. _ z "I '._ I J ----.

I
ApparentTransmissivity: T =



C_

f m

W mkJ_/Vmm m MP SystemPumping Portsj InstrumentsInc.

· R // Ic JobNo.-Client

Project/Location:"l--_'L '1"o/_0 Technician(s)' //_UL]

BoreholeNo.: /vlk)- _ Date: .S_, 16/_..
I

Dri11Type: --

DrillFluid: _u_

Zone No.: _' IntervalLength:

Hole Size: ------ IntervalDepth: q-:

ElevationHead(wrtG.S.)' _

Recommended Minimum Extraction:

Date/TimePumpingPort Opened: _rl _(?'_",L'. Closed: _qe..y_/S/"_2

PumpType: !)/6-_<'i'_<'O\ _:_ )_'"' ' t_;_.'._o F_-,

Pumping History

Volume Cumulative Pumping AH Comments
Date Time Pumped Volume Rate

,': :> - 3>- _.&y"
r f , .

/_.',_-..s. _ _, _ ,-"- b_
_S-:_.._ .c:.4_' b_::,.¢,,c Z: .,.% :_ ,.,.-

r.' - _. --,% _- r_.,_ _.-

'- f> ,-,. 'l" C/ _Y'

I&:"_ '_ dg,:'_ ',7_-r.,,? //5-':','." -'- D

_:.,,'7'o ,., _,_.r-t

'7/,00 .

._to, / '-"' /

-1'7":_'_ ..../oC<-e_ _,>W .

ApparentTransmissivity: T =



_OSD_uX Data Report (c) WESTBAY INSTRUMENTS 1990-1992

Date Of Report: Mon Oct 26 12:03:55 1992

Company Name: Westbay Instruments Inc.

Project Name: EL TORO
_ell ID: MW-6

_ell Description:

Well Elevation: 0.00 (ft.)

Probe Information

Logical Probe-1 - serial #: 1031 - Description:

Port Information

_ort #:00 - Description ATMOSPHERIC - Depth 0.0 (ft.) - ACF 1.0

Port #:01 - Description PORT 1 - Depth 109.0 (ft.) - ACF 1.0

Port #:02 - Descrmptlon Port $2 - Depth 124.0 (ft.) - ACF 1.0

_ort $:03 - Description Port $3 - Depth 157.0 (ft.) - ACF 1.0

_ort #:'04 - Description Port #4 - Depth 172.0 (ft.) - ACF 1.0

Port $:05 - Description Port #5 - Depth 187.0 (ft.) - ACF 1.0

_ort $:06 - Description Port #6 - Depth 284.0 (ft.) - ACF 1.0

orr $:07 - Description Port #7 - Depth 299.0 (ft.) - ACF 1.0

Port $:08 - Description Port #8 - Depth 314.0 (ft.) - ACF 1.0

oort $:09 - Description PORT #9 - Depth 369.0 (ft.) - ACF 1.0
ort $:10 - Description Port #10 - Depth 384.0 (ft.) - ACF 1.0

_ort $:11- Description Port #11 - Depth 399.0 (ft.) - ACF 1.0

Port #:12 - Description Port #12 - Depth 434.0 (ft.) - ACF 1.0

ort $:13 - Description Port #13 - Depth 449.0 (ft.) - ACF 1.0

ort #:14 - Description Port #14 - Depth 464.0 (ft.) - ACF 1.0

MOSDAX Data Report - PAGE 01
TIME PORT PIEZ P DEPTH

DATE' DESCRIPTION (ft.) (ft.)

t Aug 29 12:21:14 1992 ATT{OSPHERIC -84.63 ATMOS

_t Aug 29 12:29:27 1992 Port #13 -85.08 449.00

_t Aug 29 12:32:49 1992 Port #12 , 114.29 434.00

t Aug 29 12:37:24 1992 Port #11 -104.93 399.00
.t Aug 29 12:39:18 1992 Port #10 -104.86 384.00

_t Aug 29 12:41:43 1992 PORT #9 -113.11 369.00

t Aug 29 12:44:22 1992 Port #8 -85.49 314.00

t Aug 29 12:45:50 1992 _ Port #7 -79.31 299.00

_t Aug 29 12:48:39 1992 Port $6 -90.93 284.00

't Aug 29 12:50:51 1992 Port #5 -64.68 187.00

t Aug 29 12:52:44 1992 Port #4 -52.48 172.00

it Aug 29 12:54:31 1992 Port $3 -98.99 157.00

it Aug 29 12:57:41 1992 Port #2 -81.76 124.00

t Aug 29 12:59:41 1992 PORT 1 -51.55 109.00



PI EZOHETRI C PROFILE

MW-6
Fi Ie : A: %IIN6%IIP60829. NDF

-71.0 ..............................................................................................................

PORT I []

-174,2- =P.nuc.t.. Jl.4L................................................................. i .............. _:] ...........i ° °

' : _°

Ii '-2??. 5 ....................................................... ,....... .---'.*..........................................

-Port #? i.!ff"

! -J
.o ';

-a.o..- '-,,',,'t-'.', o_'::'.:'" i...................................................................................

-Port #13 "FI

-484.0
-117,0 -99.0 -81.0 -63.0 -45,0

Piezo.etric Level (ft.)



WB 656-92

Appendix B (MW-8)

Casing Installation Log 5 pages

M1t' Packer Inflation Records 13 pages

Hydraulic Conductivity Test Records 4 pages

Hydraulic ConductivityData 2 pages

(semi-log plots)

PumpingLogRecords 4 pages

PressureProfileData 1page

Graphical Summary of Fluid Pressures I page

! '
I



- s,_tJo,

' ._' "_. 14,/¢stbc_ MPSystem
-_- '"- Casing Installation Log

Proj0ct: _'_. 7C',_) WB Ref: _/8_

Location: ' Hole No.: _.0- _ Installed by: .___._<..

HoleDepth: /-iq5 /,!_' UPDepth:c.. ,.,_'-'_-'_ tcJr Hole Diameter: ZF#$,_7_( Datelnstalled: /_,j 7..8_z_
Measurement Datum:6-14)u.._J' .)_,,,_ Datum Elevation: Date Drawn: '--"-

Depth. Geological ' Comments IDescrip_on Lag Log Batch No PresJVolume T.st p_._.s

t

P_P_¢t ll I ,,/ 3 ''_"-_ _¥ ,,,

,?t __
i

(,,I _qo t

- t
1

S_

__1_

g.S

_/CO
t I

MP r"' MPPacker Settlement Measurement PumpingPort [__JRegular
__ Casing Port Coupling Coupling I ICoupling

18/06/g0



- ,2. _J---=--- Shee o

.- '_ W'¢stbcy MP SystemIL. .,ir' _-
-_ Casing Installation Lop

Project:EL ?_£0 WSRe,:__C
Location: - ' HoleNo.: _ 8 Installedby: ,_/_c,..

. __ '_ //_ /q'z_Hole Depth: /-f_ -_1L MP 0epth: Z/_Z( _CJ? Hole Diameter: //,it __, .S-_{ Date Installed:_ Z,B

MeasurementDatum:fr_u_ ._,,_-_ DatumElevation: - DateDrawn:
v

Depth. Geological Description _ Geologic MP Casing Serial No. Final Packer j JointLog Log Batch No. Pres./Volume Comments Tests
m J Tes[ PAm.s

, J

I'

- _e, i

I_o Z_-_ j

IM m
91.;

i
B _

i
41

1

I_ _ ·
I

i
i

m

?.tn --- _

_ _-- __ Casing Port Coupling j v j Coupling J JCoupling

18/o6/90



_-- S_ee,__°'5_

_, 14,/_stba._ MPSystem
Casing Installation Log

"_Project:EL 7_£D' wB_eL_Sg
$Location: - Hole No.: Installed by: .__,'_c.....

Hole Depth: Z/_ .''--'_i'MP Depth:...-':---_ F, Hole Diameter: Zfl, 3, .._.o..( Date Installed:,'Z_ 7..S/_'L
Measurement Datum:_4_ .-_,-f___ Datum Elevation: --'--- Date Drawn: --

v

' Geologic MP Casing Serial No. Final Packer Jom[
Oep[h, Geological Description Log Log Batch No. Pres./Volume Commen_s Tests

Test P_,_.s

f

.... i

I
I

tx

, i

·_ ,_.
i
i
I

[ I
I "' _ _:-fI ,
I '

_ _._

..... : _O'. ,_ ,,,

- t4 N HL.,.J _ Casing _ Port Coupling Coupling Coupling

18/06/90



_. Sheet__of_____f

( ).. Vl/_,stba x MP System
._ Casing Installation Loc

P_oject:EL _£0 w8_ef:__g
Location: - - Hole No.: ,_1_)-- _, Installed by: __/_c...

Hole Depth: Z/_ ._IL. MP Depth: 2../._ _ Jr Hole Diameter: /fl, _._,.-.._7_{ Date Installed: ,_ Z.8/qz_
Measurement Datum:_--_ ._u__' Datum Elevation: - Date Drawn: -'---

I [ Joint
. Geologic MP Casing Serial No. Final Packer Commen£s Tes[s

Depth, Geological Description Log L Batch No. PresJVolume te,_ p_._

" 1

/20 I
I I,
i

r m
5qo , I Il

J8

I&

I_

m

15

/_0 12. _

_, Casing PortCoupling j v [Coupling [Coupling
1&'08/90



__ s,.._o,E
_' -_ tbay= = _/_'S MP Systemii il_

_IW
'" Casing Installation Log

Project: _. _',_O WBReft__

Location: -'"--' Hole No.: _ _ Installed by: .../_,_c,_.

Hole Depth: /-f_5 -_1L MP Depth: z/__._._ C_ Hole Diameter: /'t'# --_, --_7_{ Date Installed: __ 7_.8//_z..
_j

Measurement Datum:_r-t_ ._-_J..,,'_ Datum Elevation: - Date Drawn: --'--

I Geologic MP Casing, Serial No. Final Packer I Join[Depth, Geological Description Log Log Batch No. Pres./Volume Commen£s Tes[s
Test P_._S

r I

qLo ,

4 f t

- Iill%

t

i-- -- Casing Port Coupling Coupling Coupling
18/061'90



_gelocL__

-- MP Packer= fl.-o

' 'lA/¢stbo/II II

' ' Inflation Record_l' Inslruments Inc. /

Location: _/_ ,_ _ Date Completed.

//

Packer No.: -_ Del>tn (ft.) /'/_ 7'

Inflation Tool Setting (psO $/--FD Depth to Water Table (ft.)

Volume Quads / 7_ 3 /'/ _ /_(_ /¢¥4
S ._.. /, _.._/

Pressure Psi Z:FO _> _ Lo Sic>

Plot of Gouge Pressure (psi) vs. Volume (Quads)

{3.

¢_

WJ
O.

· r)
o 'k4L/ k.L,/ kL7 ,:,
®

,,'h,

0 1 2 3 4 5 6

VOLUME, (Quarts)



po..!o,_
"-" ": MP Packer

' ' I//'_stbaj/ infia Reco
m i

- ' tion rd· m_ _ Inslruments Inc./

Praje¢:EL 7¢£0 . Camp,e,e_Sv:_4_
Looofion: Lc";_ .-._ Date Completed:

Hole NO.: _L)" _) Date Inflated: ._/d//_/_ ?._;

Packer No.: _ Depth (ft.) _ Z 9

Inflation ToolSetting(psD 2-t15 Depth to Water Table (ft.) _--_'

Vo_umeQuads'2. _ _ 5' 6 _,'&-_//_

PressurePsi q_D _oo %_o ]_10 %qO _:_D /

Plotof Gauge Pressure (psi) vs. Volume (Quads)

13.

_,_, _.
,,, r
¢_ - M.,'
n
(D
o)

o f.N rN _' M_

1
I

0 1 2 3 4 5 6

VOLUME.(Quarts)



I

--' ....' MP Packer
' ' Y_$tba? Inflation ReB g

'" '" cord.,ar' Instruments Inc. /

Project: [// _/_'C) . Completed By: _//_C

. 6c,Location: ..,'.'-..' ,,;- Date Completed:

Packer No.: q Depth (ft.) /--//_..7

Inflation Tool Setting (psD _ _ 0 Depth 'to Water Table (ft.) _'_'

Volume Quarts 2_ _ /-f 5 /o 'faY?. _'-_/_

Pressure Psi

Plot of Gauge Pressure (psD vs. Volume (Quarts)

fi)
Q.

¥

tb

3.5) ['
0 I 2 3 4 5 6

VOLUME, (Quarts)



I

-_- '-':' MP Packerii w

' ' FV' stvI ·

- ' Inflation Record_,_ _F' Inslrurnents Inc. /

Location: /JJ _ ,-_-I,,-_ Date Completed: .

F !

Packer No.: / L/ Depth (ft.) _,T :_

InflationToolSetting(,DSO _qG Depth toWaterTable(ft.) _

Volume Quarts 2.. ,._ z-/ S _ GY_- 5_//_

Pressure Psi ._ _/O %10 Z i0 '_lO 37fi _' ,,,

Plotof Gauge Pressure (psD vs, Volume (Quads)

.I

I

CL

4h
13.
¢D
{3)
: K_ _F, ,,F,
o 4_ '- i,/ _.:,/ W_
(j3 L:./

_,_ , ,
0 I 2 3 4 5 6

VOLUME,(Quarts)



t

--- ' MP Packer
' ' Y stbaK Inflatio ReBE lB
I J
· L. ,dr Instrumentsinc.-- n CO rd

Project: 4_'/- /"_O .. CompletedBy: _C

Locofion: _.2 _.'- _ Date Completed:

HoleNo.: /_/x_ DoteInflated: _/' _/_"_
f

Packer No.: l :_ Depth (fi.) ,3 _ F

InflationToolSetting(psO _'0 Depth toWaterTable(ft.) _'

Volume Quarts

Pressure Psi

Plot of Gouge Pressure (psi) vs. Volume (Quarts)

I
I

r,/3

O.

_Z
:3' j-

13-
O

o r.?,, r._ _ _;J

s_
0 1 2 3 4 5 6

VOLUME, (Quarts)



'-" _"' MP Packerlit '_,

' "l/I/est bo? fla
'm m

' ' in tion Record_ Inslruments Inc /

Project: ,, _-L 7_d_)/k_0 Completed By: Jk)I*_C-.-

Location: .,,2 :_ "':'"'-_ ,. Dote Completed: .....

Hole No.: /'YIn//-_ Date Inflated: ._/},_ cf/_ '_
I l

Pecker NO.: _C/ Depth (ft.) _ / ,_'

Inflation Tool Setting (psO _ C3 Depth to Water Table (ft.) _ -_'

i,, · i_. I., _

Volume Quads

Pressure Psi _ _10 _00 _\0 ZA[O _.0 _ _/

Plot of Gauge Pressure (ps_ vs. Volume (Quads)

Q.

(],':"
13.

13)
D f_ 4_
o kS/ k_:/

0 1 2 4 5 6

VOLUME, (Quarts)
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Page.'_ otl_

-'-- '"' MP Packer
" ' 7I/_tDGK Inflation Record
I I
/ I
'_ _ lnslrun'_ntsInc./

Project: /Z_.. /_/_ 0 CompletedBy: .,]"),_C
! _ /

Locolion: _,_'_ _).._.t_ DateCompleted:

HoleNo.: f_'_' aa DateInflated: -_'/_r/?/_ _'-

Packer No.: Z-_ Depth(ft.) _ _._'

Inflotion Tool Setting (DSO _c/O Depth to Water Table (ft.) _'

Volume Quarts

Pressure Psi '_) _ 3_0 '_\0 _Eo _-0 _'

Plot of Gauge Pressure (psi) vs. Volume (Quarts)

t

Q.

13.

ID)

-_
0 1 2 3 4 5 6

VOLUME, (Quarb)



_0.-__o:D.
_- -_-:' MP PackerII r

' ' l/W'_sttooK !nflati Rec
II II

- - on ord..4F InslrumentsInc. /

Location: ,._cJ_ _.'__.,_ DateCompleted:

HoleNo.: _ _,]- _ Date Inflated: .._ / ?/r_.l'_

Packer No.:. _O Depth(fi.) '___5

InflationTOolSetting(psi) 2.- _10 Depth to Water Table (ft.) _ __'

t

Volume Quarts _. S /f ._<' _ i.&L/1.55/_

Pressure Psi __oO _10 _SI_> Z',O. 3_0 [_ y

Plot of Gouge Pressure (psO vs. Volume (Quarts)
L

_ ®
13.

lb

y._ I.
0 1 2 3 4 5 6

VOLUME. (Quarts)
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PageZotJ__

'"_ MP Packer
' ' W_stbat/ !nfl ti R
W N

J-. .=,,n_,_umr,,_,_,_.,, a on ecord

Project: _/...- ,_fO Completed By:, _/t/_l.

Location: c,,-,_ "' '_.,,, ,-, Dote Completed:

Hole NO.: f4_-_) Date Inflated: _'/_ j ?/_

Packer No.: /'f_ Depth(ff.) Il/.--C

Inflation ToolSetting (psD 7,,_O Depth to Water Table (ft.) _]_

I' x &

Volume Quarts 7_. _ /.f ,_ _, _,¥_ 6'_

Pressure Psi

Plot of Gauge Pressure (psi) vs. Volume (Quarts)

L

¢,/3

{:Z

d r'_
R,;

e
O.
iD /,',_
13>

O 4'_ 14.",, R:.;
® _./ k::;

0 I 2 4 5 6

VOLUME,(Quarts)



'--_" MP Packer
' ' l/V2$tba/ Inflation Record
II II

.4r Instruments Inc. /

Project: _ L _'_/_:2_ Completed By: _) t_(.

Location: [.,/,,t_-_/ _ /_ _ _'.','" Date Completecl:

HoleNO.: /_tjj. _ Dote Inncrtecl: C.._,_Jr- _/_ Z.

Packer No.: _ _ Depth Cfi.) 12

Inflation ToolSetting CosO _. q 0 Depth to Water Table (ft.) /,,_'

i PressurePsi 'Z_O _[D SIO _ Sr-_ _;_:D y

Plot of Gauge Pressure CosO vs. Volume (Quaffs)

J

t,/2

Q.

O.

o _ _.W k4_'
® kjS/

! 0 1 2 3 4 5 6

VOLUME, (Quarts)



poge_LLof [t

-' '-" MP PackerJm'

' ' P1/_tbav flati
m m

- - In on Record._ Ir_lrurr_ s Inc./

,/,j r/ _; :'; 'Location: v . ' ':; q: Date Completed:
/

HoleNO.: _" _ DateInfialed: Se/_''/'?/'_?

Packer No.: -_' / Depth(ft.) //-_

Inflation Tool Setting (psg Z_O Depth to Water Table (ft.) /_-_

Volume Quads '_- -'_ J'f _ G _ Il'L- _<'Z/_

Pressure Psi _ ___\O __tO 'SaD _/../0 ..5_)

Plot of Gauge Pressure (psi) vs. Volume (Quads)

U "

Q.

_Z

t._
{D

'_0 I 2 3 4 5 6

VOLUME, (Quarts)
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-'- MP Packer
' ' YPEVw I

- - Inflation Record_. J Inslruments Inc. /

Project: J_/- _'_ Completed By: _ 4_c

Location: _,4,*_'-' ' ...._?.' ;: Date Completed:

Hole No.: _J_/"_ Date Inflated: -_,_ _/_7 7._

Pecker No.: _' _ Depth (ff.) OO

InflationTool Setting (PS0 7, L/O Depth to Water Table (ff.) _-_

Volume ©uarts '2 _ /.f _' _ _¥% __'-_//z/

PressurePsi _J_) _(0 _ _ _ ._:) f

Plotof Gauge Pressure (psD vs. Volume (Quarts) _.

13.
r"x

o) M:.,/_'x r."x r',,
o _./ _4>' _S/
®

0 I 2 3 4 5 6

VOLUME.(Quarts)



'--' - MP Packer
- - Vl/' zstboVII I

·' " Inflation Record_. _ Instructs Inc. /

Location: /./..) _' _-" _,,_.. Date Completed:

HoleNo,: .. _6_' _ Datelnfiated: _-_C,_'/ e/FZ'
/

Packer No.:. '_ Depth (fi.) _)

Inflation Tool Setting (P$O 2/-I _) Depth to Water Table (ft.)

Pressure Psi _oo .__/O -%10 Z[O _._P _'7_ </

Plot of Gauge Pressure (psi) vs. Volume (Quads)

t

_: r,D
t'_

o ,,.xl _x _h f',,!
CO - k_i L:2 k_ k:2

)
0 1 2 3 4 5 6

VOLUME, (Quarts)



f I/Vcstba HydraulicConductivityTestFieldDataSheet

Elev. Ground SIc: _ I Serial No.: _ Monitoring Well No.: . '_0-_

Height MP Casing
above Ground Sfc: '""- Range: 0 to "'"'-' psi Project: E/..- _/'?"}

Elev.top of
MP Casing: _ Riser Diameter (d): '_. _.cm Test Zone No.: . /

TestType:5;1_ TestZoneOiamete,:.-¢_._ TestZoneInterval:'_ 4:_' ,
Operator.' b_ -'J · Test Zone Length (L): _{' (:_:_ t_._

Initial Head Difference(HoJ: _..O, [ _ Initial Test Reading (h): _ P. ) Y'

Calculated Hydraulic Conductivity (k): _O$_ -5 C._].f Analysis Method: _J_,,,_/

Static Water Level in Test Zone: _,_ ft. m psi. Comments:

Test Readings' Normalized Clock,'r'mne Elapsed Time Test Readings' Normalized
ClockTime Elapsed T_e (h) Test Readings min. sec. (h) Test Readings

min. sec. ft. m psi ft. m psi

J_ _7.9. 1._o /6-0 J ¢¢x¢- 18'_-I I "
,I ,,_o I 0'¢_'.Po ./_J
I/49 29. _F"- ,RI ,T_,,"-o I _j'7,_-- .l_"_
I 2&o I '-/'ST?z- .oq__I I

I ' '! _ ¢' _ ' %_ ¢ZO I " Cd' _ 0 '0_5

I . ,¢_0 s, .,9'6._o .o_o
i'..V.._ zlO.,_o ._t,, ,c-lo I ' _ .% .oP.)I I '
I l_ I q?,o.o .o_O

! I _ _o,¢5 ,_ _/oo I _,_,.os" .crt._
I - I
i,,_., ql,]5 .Zt _ .I _?,_,o ..-.---'
I I

-. i · .. i . ·
I J I I., .t .Pr" .O.,,s" .z'{ _ ,,

I I

I I ,' Iloc 5"_.,/0 ,%'_ .,,
I .... I

I I
I I
! 15'° '-¢3.(.8" ..cci, ., I

'Clem:lingsuncon'ecmd for varia_n_ in g,aromet_ Pressure 19106190



t

Wcstba Hydraulic Conductivity Test
,_r_ FieldDataSheet

/

Elev.Ground Sfc: f_ Serial No.: --- Monitoring Well No.: _J_

Height MP Casing " /,--
above Ground Sfc: -'"-- Range: 0 to "'"' psi Project: _ _

Elev. top of

MP Casing: _ Riser Diameter (d): _'_) if. cm
'L.Test Zone No.:

Test Type: ._J/._/,-,. Test Zone Diameter: Test Zone Interval: [_ _ _ {".

Operator: 'a/J_'J(/1_ Test Zone Length (L):

Initial Head Difference(H_: . ._ _ Initial Test Reading (11): _'O,

Calculated Hydraulic Conductivity(k): /-/.z_XlO''_ c._l 2 Analysis Method: J_,_te..V

· Static Water Level in Test Zone: Z./_._:_ ft. m psi. Comments:

Test Readings'
Test Readings' Normalized Clock Time Elapsed Time (h) Normalized

Cloc_ '_me Elapsed Time (h) Test Readings min. sec. Test Readings
min. se<;. ft. m psi ft. m psi

i o 50.ziC) /.oo /_ J ,/(_ _oI I '
I I.

I I
I I
I /5"0 i ¢"_. 72
17-5 q7.2 .P4_ I

I ' .... I '
I I

. I qo '-/7._y. ,oTq _to I ¢4, ??
I I

I_o ,/4.?j- .o[0 _¢_ II I ¢_.72
I I

I,,, ,ess ,
I t.. __ I

I I

I I _ q_ ' ' 'O I _ I II I

I , I

i I
I I

I !_-__ i i
'Reading= uncorrected fro' variations in Bammelzic Pressure 19/06/90 i



__ .__,3____%

14/¢stba HydraulicConductivityTest
FieldDataSheet

\

,¢__;J ,_ _ro_e_: _OLT Da,e:_,/- JZ.,__. _o_.o:_8_Datum: 2
_- !

Elev. Ground Sfc: '*"-- Serial No.: -- Monitoring Well No.: /_

"Height MP Casing ,,/..-
above Ground Sfc: '-"' ., Range: 0 to -'" psi Project: _ ._

Elev. top of
MP Casing: '"- Riser Diameter (d): _cm Test Zone No.: -._

Test Type: _,j Test Zone Diameter: Test Zone Interval: :_::3_ _._ ,,,._Operator: · Test Zone Length (L): [/fi , ¢ ,

Initial Head Difference(Ho): //_.._' Initial Test Reading (h): _//9. o '/

CalculatedHydraulic Conductivity (k): //_/_. Analysis Method __/A .Static Water Level in Test Zone: _ 7,,._' ft. m psi. Comments: K '_ _-4,.S'/'1_

Test Readings'
Clock 'nme Elapsed 'lime Test Readings' Normalized Clod<Time ElapsedTime (h) Normalized

(h) Test Readings min. sec Test Readingsmin. sec. ft. m psi ' ff. m psi

IO l/.q,_ /,oo i:: I I
I I
I I
I I
I'/5' (_(__ ,0_'L I
I ' !
I _-$ /-4'7.3. _ I
130 G'7.] .._ I
I I
I I
I/tO G)-2 _ I
I I
I I
I I
I I
I I
I '1
I I
I I
I I
I I
I I .....
I I
I I
I I
I , I
! !

*Readingsuncon'ectedfor variation in BarometricPrNsure 19/06/90



H/¢stbay HydraulicConductivityTes,
,_r _. FieldDataSheet

Elev.Ground Sfc: _ Serial No.: Monitoring Well No.: _i_) -,'(_)

Height MPCasing /_-.L _/'Oabove Ground Sic: Range: 0 to -'"' psi Project: _
Elev. top of
MP Casing: _ Riser Diameter (d): _,t8 j_. cm Test Zone No.: _.. J_

Test Type: _'_lc,._ Test Zone Diameter: 'ZCl,_ _ Test Zone Interval: /-f{.{7r __

Operator: ,.._:-(._ Test Zone Length (L): '2.41t (:_O&

Initial Head Difference(Ho): Iii0 ,_ _ Initial Test Reading (h): 2_,_

CalculatedHydraulicConductivity (k): I, t_O '_ _,-_!_ Analysis Method: I_u_v,_te.V

StaticWater Level in Test Zone: "_-0','7, ft. p_j_. Comments:

Test Readings* Test Readings*

Clock Time Elapsed Time (mh Normalized Elapsed Time Nonmalizedmin. sec. {_ ) psi Test Readings Clock Time min. sec. ft. re(h)psi Test Readings

I 0 Z_l."Z : h'oO II i
i/o Z_l,O ,_"_ I
1_5 i

I!7.o _._ I, ._ II

I'

I
lbo 5_._ , _0 , I
I _ 5_,,_ ,3_1 I
I I

,I _o _ .%ti I
I _ ;_ _ .'l.._ I
I I
I I
i c,O _o,-t.. '-" I
I I
I I
I I
I I
I I
I I
I I
I I
I !

'ReadingsuncommtadforvarialionsinBarometricPressure 19/06/90
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"- Westbay
.,w ':l,_' PUMPINGLOG _'"

mm.-'.- mm MP SystemPumpingPorts1_.' _J' Instruments Inc' "_

Client: 0ob,o.:A86,
project/Locati°_: /_L _ro/_o Technician(s): _)_

BoreholeNo.: m_"B Date: .__.
Dri11Type:

DrillFluid:

Zone No.: ! Interval Length: _

Hole Size: --'" IntervalDepth: _ '_

ElevationHead(wrtG.S.): _/fi:_J

Recommended Minimum Extraction:

Date/TimePumpingPort Opened: _/J_lz/'isSP_ Closed: _o*, e_/_c, _.'_l_-_I_

PumpType: _

PmapingHistory
. ,, .. , , , J .. .,

Volume Cumulative Pumping AH Comments
Date Time Pumped Volume Rate .
, ,,, ..

I _- . _ _ ...........
........ , ., , , ,, . . ,

. . , ., , . ., , , ,,

,., ,j .. , ,

· , ,. ,J , ,

,.. ,J , , B

,ii ., ,, , , , ., , , ,. , .

,J., ,, ,, ,, ,

, , , , ,

. j . . , ., · J ,

,1 ,, . ..

. ,., ,J , i , .

, , , m .1 i ,, , j j, ,

,, ,, ,. , ,

i. , , , , , . m J

I ........ i
Apparent Transmtssiv_ty: T =



- Wcstbcy
w _ PUMPINGLOG

m m MP SystemPumpingPorts_&F Instruments Inc.

Client: ._/L_ Job No.: _
Project/Location: _/_ 76_6 Technician(s): _ tlA,E.,

Borehole lto.: _-_) Date:
Dri11 Type: --

Drill Fluid: _kJ

ZoneNo.: _, IntervalLength: --'"

HoleSize: ---- IntervalDepth: I_

ElevationHead(wrtG.S.): _ /_C_/

Recommended Minimum Extraction:

Date/TimePumpingPort Opened: -_e_J-fL/A%FL_ Closed: _J_r l'LIq._ Z Pm
Pump Type: _,_ ' '

Pumping History

Volume Cumulative Pumping AH Comments
Date Time Pumped Volume Rate

D

ApparentTransms: ivity: T -



mm -m MP SystemPumpingPortsj InslrumenisInc.

Project/Location:) 1_/.,70_2:) Technician(s): _ML¢

BoreholeNo.: _-_ Date: .,_/_ It,/_-L
!

Dri11 Type: ---

DrillFluid' _

ZoneNo.: _ IntervalLength:

HoleSize: IntervalDepth: __:_'/

Elevation Head(wrt G.S.): _ _,_

RecommendedMinimumExtraction:

Date/TimePumpingPort Opened: __e,L_/IZ/¶_, _A(Closed: _._/- rz tl;La A_

Pump Type: _Y_'/e,m,,_k _ ' '

Pumping History

Volume Cumulative Pumping AH Comments
Date Time Pumped Volume Rate

I

to:o f .. _'_r,F,%t,'"_,_.
.

{o'_z _s5 _ .Il°
ID:iD z zl_' _-./5< 'r-_-,." _.o_,-(A._r_

,i ,

=1

__ =

ApparentTransm!ssivity: T =



- - Wcstbcy
J 'mm

m m MP SystemPumpingPortsl_. _ Instruments Inc.

Client: 8_ /6'_ Job NO.: _(_

Project/Location: _Z. _'_ Technician(s): _)/J4_

BoreholeNo.: /4_--_ Date: ___/O_l'll/_t."_.. .....
Dr i 11 Type:

zt --/ ,Zone No.: IntervalLength: /_

HoleSize: IntervalDepth: _ C Z¢2_t

Elevation Head{wrt G.S.): .,o_

RecommendedMinimumExtraction: _ /l_.-._

Date/TimePumpingPort Opened: __/I/_2_ 2 PM Closed: ._al_( j(/_/l..'_:-,._
Pump Type: _-}_J_mZ) ! '

Pumping History

Volume Cumulative Pumping AH Comments
Date Time Pumped Volume Rate

...... , ., ,

'
........ _ ..... , mJ m _- _1_ '

' , i , ,, .

· _,'_s 5£ zi_f.',,',_t o._l"'
_:to '_o _v6 _l _ ....

i

,, ,, ,J , ., . · ,m ,, ,

-I , , ,. . . · . ,,

· ... · m , ,,, , , , , , , , ,, ,

,, , . . .,

=' ,,m ., . ,,

, "' '' · - ,, ., .. . ,j

ApparentTransmissivity:T =-



OSDAX Data Report (c) WESTBAY INSTRUMENTS 1990-1992

ate Of Report: Fri Oct 23 15:28:59 1992

mpany Name: Westbay Instruments Inc.
_roject Name: EL TORO

ell ID: _ MW-8
,ell Description:

Jell Elevation: 0.00 (ft.)

Probe Information

ogical Probe-1 - Serial #: 1031 - Description:

Port Information

ort #:00 - Description ATMOSPHERIC - Depth 0.0 (ft.) - ACF 1.0

ort #:01 - Description PORT 1 - Depth 70.0 (ft.) - ACF 1_0

_ort #:02 - Description Port #2 - Depth 80.0 (ft.) - ACF 1.0

ort #:03 - Description Port #3 - Depth 115.0 (ft.) - ACF f.0

orr #:04 - Description Port #4 - Depth 125._ (ft.) - ACF 1.0

'ort #:05 - Description Port #5 - Depth 130.0 (ft.) - ACF 1.0

orr #:06 - Descrigtion Port #6 - Depth 145.0 (ft.) - ACF 1.0

ort #:07 - Descrigtion Port #7 - Depth 285.0 (ft.) - ACF 1.0

'ort #:08 - Description Port #8 - Depth 300.0 (ft.) - ACF 1.0

'ort #:09 - Description PORT #9 - Depth 315.0 (ft.) - ACF 1.0

9rt #:10 - Description Port #10 - Depth 367.0 (ft.) - ACF 1.0

art #:11 - Description Port #11 - Depth 377.0 (ft.) - ACF 1.0

ort #:12 - Description Port #12 - Depth 427.0 (ft.) - ACF 1.0
t #:13 - Description Port #13 - Depth 442.0 (ft.) - ACF 1.0

_t #:14 - Description Port #14 - Depth 457.0 (ft.) - ACF 1.0

MOSDAX Data Report - PAGE 01
TIME PORT PIEZ P DEPTH

DATE DESCRIPTION (ft.) (ft.)

_u Sep i0 07:11:18 1992 Port #14 -70.79 457.00
lu Sep 10 07:18:58 1992 Port #13 -71.90 442.00

u Sep 10 07:23:42 1992 Port #12 -132.99 427.00

u Sep 10 07:32:41 1992 Port #11 -71.10 377.00

lu Sep 10 07:34:58 1992 Port #10 -101.26 367.00
u Sep 10 07:42:09 1992 PORT #9 -66.46 315.00 '

u Sep 10 07:47:55 1992 Port #8 -66.43 300.00
_u Sep 10 07:52:21 1992 Port #7 -88.62 285.00

,u Sep 10 08:00:25 1992 Port #6 -54.03 145.00

u Sep 10 08:05:01 1992 Port $5 -46.82 130.00

_u Sep 10 08:07:56 1992 Port $4 -46.89 125.00

Lu Sep 10 08:11:09 1992 Port #3 -55.40 115.00

u Sep 10 08:17:31 1992 Port 12 -50.97 080.00
u Sep 10 08:25:37 1992 PORT I -47.79 070.00



j EZOMETRI C PROFILE

Fi Ie : A:_IN8\92910. NDF

i

-29.0 ...............................................................................................................

- PORTI r']
i

!
f

-Port #5 .,_
-142.0 ............................................................................................ ; ................. :

i s sss°

,M

V

C
0 -255.0 .................................................... ,,,! .....................................................

, M ·s s e

as s· _

i -Port #8 Q .· ,e
i e

emi · e

LL_ es "· !

s ! !
s _

-368.0 ...................................................... ' .....................................................

,/ I' !
-Port #13El

e

i i

Piezonetrie Leuel (ft.)



_ t.

.

WB 686-92

Aopendix ¢ (MW-9)

Casing Installation Log 5 pages

MP Packer Inflation Records 17 pages

Hydraulic Conductivity Test Records 6 pages

HydraulicConductivityData 3 pages

(semi-log plots)

Pumping Log Records 6 pages

Pressure Profile Data 1 page

Graphical Summary of Fluid Pressures 1 page



, _,,- S"_e,_l_o,5_
_ Wcstbav MPSystem

Casing Installation LO_-
P_oje_:EL 7_,,d_ wBRef:_SC
Location: Hole No.:' /_c_-- C_ Installed by: _C

Hole Depth: _ _'O2. C/ ¢nLMp Depth: _8'L ' 'k L Hole Diameter: /-¢ ,! S, _'7/_a_ Date Installed: _l.,.,; 7.._-/_ -t...

Measurement Datum: _ _M4,"gcJ,' Datum Elevation: Date Drawn: '-'---J '

Depth, I Geological De,_crip_ion _' Geologic MP Casing Serial No. Final Packer I Joint
¢_ /' I_ /' ,, ,47.1. I Log Log Batch No. Pres./Volume Comments Tests

I ' J1

, ! [

rJ

_,_ '1 - _

-
- _:

m

__j.F,c._ng_ I'"lco,,."ng I mco.,,i.gmCasing Port Coupling

18/o6/9o



sh_,__zc,51

- · W_'stba,y' MP System
-_- ..-_-.. Casing Installation Log

'_ Project: EL TO/L) WB,ef: _$L,

Location: HoleNo.:',4'/_--_ Insta,edby:JM4¢
Hole Depth: _ _"OZo_ _-_MP Depth: l'fS'_ '_* Hole Diameter: /1' il g. _..//_ Date Installed: ._.,_ '?-_'.A"2..
Measurement Datum: _-_J _-_'Cz_c..__ Datum Elevation: Date Drawn:

Depth, I Geological Description Geologic MP Casing Serial No. Final Packer Joint:' Log Log Batch No. Pres.A/olume Comments Testst Test Pa.f,J

,.. _:; .

,!
ff.

-- '_ I

_" _- -_>_"'_ _1F I

I

-
/_o

_,

i

I

, 1

Casing PortCoupling ] '-' I Coupling Coupling
18/06/90



Sh_e,3_o,S___

--' _ tba_- - W_S MP SystemII Jl

.,-_- Casing Installation Log

Location: Hole No.: _:/_,.J -- S Installed by: ._i4/_C...

Hole Depth: _ _'O_.q/Z.2_tI_C_LMpDepth:_.,',Z_g2'"'_Jr Hole Diameter: /-'/il _, _'-/r,_ Date Installed:.,_.u_ 'Z._-/_-L.
Measurement Datum: _ -A.u,"-'_c/:> Datum Elevation: Date Drawn:----'

Depth, GeologicaJ Description Geologic MP Casing Serial No. Final Packer i JointLog Log Batch No. Pres./Volume Comments Tests

{ i / T,,, Pa._sZoo I r
I

r

- f_ ,,

-_ q'-F i

_,,,. 5 : ¢ec.,D l.

- O_,q [

i

ir

',_

- _t

2_ -_

Ee
- 28

-MPCasing r_ MPPacker Settlement Measurement PumpingPort _ Regular
_ Casing Port Coupling Coupling I I Coupling

18/06/90



' ;-- ;. Sheetqof_

-- tba__. _ _'_S MP System
-_ ---: Casing Instollation Log

% Project: EL _'_/O WB Ref: _<_

Location: ¢ ' Hole No.:' /_/__ -- 4_ Installed by:_/V_r.._

Hole Depth: = _Z. Cf _6_"MPDepth: /'¢8'_. '¢_ Hole Diameter: /'/# _, _'_ Date Installed: __1._4_._-/_,-L_
_%.¢MeasurementDatum: -_6__ Datum Elevation: Date Drawn:

Depth, Geological Description Geologic MP Casing i Serial No. Final Packer Join[_' Log Log Batch No. Pres./Volume Comments Tests
,,, [ Test Pa._,

- I

32..0 _-_;' [

- I

, !
I

I

,I i
'- I

, i0

I_'_

,, /¢ _f
- /_'

_,,_
0

Casing Port Coupling I v I Coupling Coupling

'" 18/06/90



She.,_o,__

' [. _, Wcstba/v MPSys,tem
,_ ,..:- Casing Installation Log

_ojec,:EL 7b/O w8R_f:._
Location:_ Ho,eNo.::/_- q ,.stalledby:_C

HoleDepth:t_'o2, c-f _JrMPDepth: _82... '_-Jr HoleOiameter: _i! S, _'-//,',_ Datelnstalled: /_._ 'Z.'_-/_"_
Measurement Datum: C_rc_ _cu,'-.._z,.c_.. Datum Elevation: Date Drawn:-.---

Dep_, Geological Descnption Geologic _MP Casing Serial No. I Final Packer i JointLog Log Batch No. Pres./Volume Comments Tests
· ,, · Test Pa..*,s

z_ 7_ I

It ....
I

L/_ /o

!

5

0

: _0 .
/

[

i

-,MP Casing _ MP Packer Settlement Measurement Pumping Port L--] Regular-- -- Casing Port Coupling Coupling [ JCoupling
18/06/90



[ Westbay MP Packer._ Inflation Record

Project: E.L 7_/_0 Completed By: Z)A

_2_ Date Completed:

Hole No.: i_I_4.)LOl Date Inflated: 7--- '_

Packer No.: _ Depth( m / fi' ) 4/_ ?_

Inflation Tool Setting ( psi ) 7-.-C° ¢_ I Depth to Standing Water ( m / ft )'% _ I
- open hole

Volume (Litres) / '2_ & _ 5 :_/_-- & C'_--/_& 5/_1 _- /O

Pressure (PSI) 2-_rO _Z._ %zdD %%0 _IqD _k¢ _._:D _O 100 LIHO ¢_'

Plot of Gauge Pressure ( PSI) vs. Volume ( L)

r_

o.

., f.'%

Q.

(D

O r'_
/I.% k.j

_% ',.2 kJ
kZ5,,

0 I 2 3 4 5 6 7

Volume, Utres



I

Page '_- afl

--'-' '-'_' MP PackerJw'

' -' H/estbo// flailW i

- - In on Record_. ,m' Instruments Inc. /

_"_("_ Date Completed: ,,.tooo_io_:b_ ' '_'"

Packer No.: _ Depth (ft.) L/'__r

InflationToolSetting(psi)., _/'-) Depth to Water Table (ft.) _ _ /

_ ,

Plot of Gauge Pressure (psi) vs. Volume (Quads)

; I

-\

/\
l \

'_ _o. k/

0..

D) I-

D

t,k
/., ..5

S_
0 1 2 ,3 4 5 6

VOLUME, (Quods)



[ ), IA/¢stbay MP PackerInflationRecord

Locotion: _ _'_' "_ _ Date Completed:

Paoker No.: _ Depth( m / ft ) /-'/_t_..

Inflation Tool Setting ( psi ) _..,_O Depth to Standing Water (/O_ ft ) _ _' J
- open hole

%

Volume (Litres) 2. 3 Z_ _' O (_/_ _-_

Pressure ( PSI) _%0 _0 _LiO _LID _K.) LI'ZZZ) ,,_

Plot of Gauge Pressure ( PSI) vs. Volume ( L)

' I![

cl. F"_

t'_
Il)

0 1 2 3 4 5 6 7

Volume, Utres



i

page_.._Lof I_
¢..-:

[ Westbay MP Packer._. Inflation Record

,'roj,,o,:EL TO_O Comp,,',',,_,,,_',__

HoleNo._)_Lt_'--' _ Date Inflated: e_ 7__/-//_1,Packer No.:___ J,-_' Depth( m / ft ) ci

InflationToolSetting( psi) 2_O Depth to Standing Water (_/ft ) ._.m,,._'/
- open hole

3t_r

Volume(Litres) 7-' 3 LI z¢ {o [ % (054 (_

Pressure (PSI) _ _ '_'_C_ %%0 "_ ._0 L_/"tO fi_

Plot of Gauge Pressure ( PSI) vs. Volume ( L )

F_

J

· F_
r_ kJ=>
o

0 r'_

k_Y kY k,.2Y _J

0 1 2 3 4 5 6 7

Volume, I.itres
3[¥1G/gO



Westbay MP Packer._ .Inflation Record

Location: _ _E, DateCompletecl:

.o,e_o.: _KF_ Date,_.ate_'_ _-_/'_'.
d

Packer No.: I _ Depth(_ fi ) Z _ Z

InflationToolSetting ( psi ) _._ Depth to Standing Water (/n_/ ft ) _ ._[- open hole

Volume CLitres) _ "_ Z¢ _ _ &'/_ (o3/Z/ 6

Pressure (PSI) _ZO _2J:D _ ZLtO __-7o _0 zl_g0 /

Plot of Gauge Pressure ( PSI) vs. Volume ( L )

]

f"x
_4J

Q.

.Z

0

k.:./

0 1 2 3 4 5 6 7

Volume, Litres
_lG/gO



i

I

Page___of__

Wcstbaff Inflation Record

Location: /_:_ /.0_/'_ Dote Completed:

Hole NO.: _ _4_ Date Inflated: /_ 2. -_/_.

Packer No.: '_1 Depth(_. ) _ _

Setting ( psi ) _._'O Depth to Standing Water (xl;_ ft )
Inflation Tool

- open hole

Volume (Litres) -7_ ._ Zi __ /_ (_y_. /¢ _ (,,

Pressure ( Psi) _2_9 _ _2-0 3_o 2_> .3_::> L/t_O /

PlotofGaugePre_ure(PSI) vs. Volume(L)

2

¥

0 1 2 3 4 5 6 7

Volume, Utres



po_ F o, 17-

MPPacker14/¢stb__ay Inflation Record

p,o¢_o,:_/- ?_)x_O Comp,etedSy:_ r...
Location: '_) % ¢_-_[-. Date Completed:

Hole No.: j_j_ C_ Date Inflated: /¢_._ 7..2r / cj Z

PackerNo.: _._T gepth(m_tt)' Z8
Inflation Tool Setting ( psi ) _'_ Depth to Standing Water ( m/Iff ) _ _'/

_, _ ] ._Jr - open hole
LI c-I

Volume (Litres) Z 3 /-4 .5 6 [ %_ _-'_ 6

Pressure(PSI) I%_:) _ _3L) 3_ 3go __ ___o ¢/

Plot of Gauge Pressure ( PSI) vs. Volume ( L )

t

,,, f%Q.

,_Lt_ I,
r_

a /,,%

0 1 2 3 4 5 6 7

Volume, I.itres



. . W'¢stba)/ MP Packer_ Inflation Record

Location: _ _ '_ _'_ DateCompleted:

Hole No.: /1,1_-_ Date Inflated: /_ %'9-/_'_

Packer No.:. _ Depth(,_,f'/ft ) Z(=_

InflationToolSetting ( psi ) _'O Depth to Standing Water (_'/ft ) _ _ !
- OlDen hole

2z,i ,ct

·Pressure ( PSI) ..._C) _ 3_::) _o 3_'D ._o /'/ZfD

Plot of Gouge Pressure ( PSI) vs. Volume ( L )

Q.

O)

o _
G

_4.7

0 1 2 3 4 5 6 7

Volume, I.itres
_IO/'I_IIO



_°-: .

Westbay MPPacker._. Inflation Record

_,oj_o,:EL- ?o_o como,e,_,:/l*¢_-
Location: _z._[_ - ('_,_, Dc2'e Completed:

Ho_eNo.: ,_ ? DoteIn,oted: ,_% Z¢/_'_d

Packer No.: _' Depth(_ ft ) _

Inflation Tool Setting ( psi ) Z.._O Depth to Standing Water _j_ fi' ) _-_]
- open hole

Volume (Litres) 2.,. 3 /_ 5 _ _3/a _ 3/q

Pressure (PSI) _:) _O _%O -_O _ 3_.o _50 /

Plot of Gouge Pressure ( PSI) vs. Volume ( L )

I
I

o. kLJ

8 _0o
Q.
(9 ,--'

0 /t%
O k'.)

_J
I' I

0 1 2 3 4 5 6 7

Volume, Utres



Po_,,Jood7

[ Westbay MP Pecker._ Inflation Record

Location: (-,J//_ 4_ Date Completed:. ·

HoleNo.: _ c_ Date Inflated: _e & ¢/_7..

PackerNo.: _ Depth(j_r'/ft ) v/7-'L1I

InflationToolSetting ( psi). _]) Depth to StandingWater (_/ft ) _ -_'/

_._q (::_ -openhole

Volume (Litres) 2.. ._ /--J ,_ _ 14 3/e, (_5/_ 6

Pressure ( PSI) ._ZO %_O __:) S_&o 3_-D 5_:::) iL/-'.%0 7

Plot of Gauge Pressure ( PSI) vs. Volume ( L )

)-

o. K

"'q0o
12.

o

r-x f) r,%
(,;2

0 1 2 3 4 5 6 7
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po_e,II of.l_

( Mppocker-_- Westbay Inflation Record

Project: /_-Z- _.C) - Completed By: _/_r._

Location: _ _ _._e Date Completed:

Packer No.: 4 7.. Depth(j:_f7 ft ) '2.7_

Inflation Tool Setting ( psi ) '2, GO Depth to Standing Water (_ ff ) _ _ [
- open hole

vo,,Jme(Litr_s)7- 3 Z_ 5' & _% C%

Pressure (PSI) _ _._ _C) _ct0 $:FO _ /t_ ,,_

Plot of Gauge Pressure ( PSI) vs. Volume ( L)
)

-
ri

a _4L2
0

f%

rN _L/ _V
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Volume, I.itres



.o_dZo,J?-

Wcstba/I/ .MP Packer._. Inflation Record

J
PackerNo.: Z/It Depth(pC'/ft ) 7,,,l I

Inflation Tool Setting ( psi ) _ _) Depth to Standing Water (_rt/ft ) _/
- open hole

,! , "?j ;i

Pressure ( PSI) _::_ _._o 2_._0 _/0 _D _ H-_)

Plot of Gauge Pressure ( PSI) vs. Volume ( L )
4'

)

f'x

c_

¥

r_

ID
0 r.'_

F._ tr:'_ r',, ',.J

0 1 2 3 4 5 6 7

Volume, Litres



_-_ MP Packer
' ' t4/estbay Inflation·, - Record_L J InslrumentsInc /

Locatian: /_J ]_ _,._ Date Completed:
,4--

HaleNa.: /J_J_'_ Date Inflated: //_ Z_/_ I.

Packer Na: _"_ Depth (ft.) /.-_Z
V --

InflatianToolSetting (ps0 _:2 Depth to Water Table (ft.) _ -_J

PressurePsi ,_Z.O __o _24) _SD 5_,0 ._ 4/_l:;O ,,_

Plotof Gauge Pressure (psi) vs. Volume (Quads)

D

®
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ct_

_ r"N

®

mF_ f'x f_ _J
kj_ k4>l k._
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- MP Packer
' ' [A/_stDG// !nflatio Re
m _
_ B

Jr InslrumentsInc. / n c 0 rd

Projed: 5L.'/t'_0'' Completed By' _C

Location: _,)__ /r_ /_ Date Completed: .

.o,_o.: _u-,_ oo,e,_,,c_e_:/_._
,4

%/

PackerNo.: ,, _'_ Depth(ft.) (-._'2_

Inflation ToolSetting (ps0 ? _> Depth to Water Table (ff.) _ _ f

Iz> ,h

Volume Quads 7..... _ Z_ _ _ / _

Pressure Psi '_%o '_) __._) 3_'ID _:_0 _ _

Plot of Gauge Pressure (psi) vs. Volume (Quads)

I' G

o.
¥

·,, r'"

r_

Q, r)
o

_ r'x

0 1 2 3 4 5 6
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_'-- "' MP Packermw' _m,

" ' L4/_tbay Inflatio Recordm g,, " n_ InstrumentsInc. /

Project: _, L _'_/_O- Completed By: _/1/_C

Location: _)e_ _,,_ Date Completed:

HoleNo.: /]/_)"<_ Date Inflated: /_f 7,_/_
L/

Packer No.: _'8 Depth (ft.) I_,-_.,

InflationTool Setting (psi) _-_) Depth to Water Table (ft.) _ ,_'.//

Volume Quads Z 3 /'¢ -_ _ _, _'/Bg 5/g (o

Pressure Psi .__._::_ _ 2 _

Plot of Gauge Pressure (psi) vs. Volume (Quads)

®

12.
¥

CL.

o

_ EJ _7

0 1 2 3 4 5 6
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po_d_Lo, I_r
_' '_" MP Packer4ir

' ' Hl_stbay !nflatio RecordI I- = n,w Inslru_ls Inc./

Project: I_._lu_,(_'. CompleteclBy:

Location:. /,M_ _'_. DateCompleted:
/'1

PackerNo.:_ _,_ Depth(ft.) _'_'
/

InflationT°°l Setting(psD _O Depthto WaterTaDle(ft.) _ _'[

?z _f

vo,um_Quo_ 2_ ._1 _ _¢ _ __ _, 6

PressurePsi '_C) _ ZAC_ _D _ :_,_T)."_Zo

Plot of Gauge Pressure (psi) vs. Volume (Quarts)
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_- - MP Packer
' 'WestboVmw I

- - Inflation Record_. .m InslrumentsInc. /

Location: 5 )_ _'_ DoteCompleted:

V
POCkerNo.: _Z Depth (ft.) _'_'

InflationToolSetting(psO _ DepthtoWaterTable(ft.) _ _'/

Volume Quads Z _ Al ,_' & /_J,_ /o5/_

PressurePsi ,_,.,%0,_0 _0 _ ,._ ._ _t.,7:__/

Plot of Gauge Pressure (psi) vs. Volume (Quarts)
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Wcstbaff Hydraulic Conductivity Test
-_r Field Data Sheet

Datum: ! _'_'J,-_ ' ProbeTyp_: (-x.)L'T Date: _. I_/q't JobNo.:_
I

Elev. GroUndSfc: _ Serial No.: '"--' Monitoring Well No../ _i11,_4],,-(_

Height MP Casing
aboveGroundSfc: "'- Rar_e:0to ---- ps, Proj_: /ox(O
Elev. top of
MP Casing: _-- · Riser Diameter(d):_.__,._jn('. cm Test Zone No.: I

Test Type: _[ _ Test Zone Diameter: 1.._,L_ Test Zone Interval: _ /

Operator: _:_ _ Test Zone Length (L,: Z_ ! (_K:)_.'c_ / '
Initial Head Difference(Ho): I_,,_'1- Initial Test Reacling(h): -_._'. E-_-'

Calculated Hydraulic Conductivity (k): Analysis Method: _,& {_--

Static Water Level in Test Zone: -_-,kS ft. _ Comments:

Test Readings*
TestReadings* Normalized ElapsedT'_ne (h) Nom'_lized

ClockTime Elapsed Time (h) Test Readings Clock Trane min. sec. Test Readingsmin. sec. ft. _ ff. m psi

-- i O _'-_ · _l°: _' I , '_ I "' '"""
I I

I js >'_zS'_ . I
I I
i_p >r'°,_-t- .l_t io'.zo 5'1 s2._-5' _
I I

I ,.¢z_.9.;- .o,:l_ '-, I
i I
I_O _'/_¢' ._,_z I
I I

150 ..el,cF ,os_ t
'1 I

fo:_/=,. !_:) .4'1.7 _ .o_S I
I - I

I
I'_yo, ,.C/,_o .c,'_9 I
I I
I I
i-?0 £ 2,,o_ ,O'L_ ' !
I I

t_'._'_ 1120 3'-_,2o ,015 I
I I
I I
i /__o .CZ,_.o _ !

'Re,,,_,rHa8u_ forvsda_m inEm_nNm_P_ lO/O6/oo



!/Vcstba HydraulicConductivityTest
-_v FieldDataSheet

Elev.Ground Sfc: "--' Serial No.: _ Monitoring Well No.: /_"

Height MP Casing _.--_aboveGround Sfc: -'-- Range: 0 to "--- psi Project: __' ./_o_,'O

Elev. top of
MP Casing: - Riser Diameter (d): _ ._ _. cm Test Zone No.:

Test Type: __/_ 4 Test Zone Diameter: 2C_,(_ C.M Test Zone Interval: 14 7, !

Operator: _l 'J Test Zone Length (L): 2_' ('_ ¢_'_I I

Initial Head Difference(Ho): I_,A 0 Initial Test Reading (h): _', ' '

Calculated Hydraulic Conductivity (k): /V/_r Analysis Method: _ _/_(_. _ -_4- _ ko_t,Jpv

Static Water Level in Test Zone: __-.. ' ft Comments:

ClockT'._m ElapsedTwne Test Readings' Normalized Elapsed T'u_m Test Readings' Normalized

Ja_ (h) Test Readings
min. sec. ft. Test Readings Clock Tm_e min. sec. ft. m psi

7._.":'. I C._ ._, 0,.5 II I
I I
I I0 _?_ I
I I
I I
I 7-0 _,_- _ I
I I
I_o _7.,_/o II I
I , I
i z,..::, 5z,_o I
I I
I I
I I
I I
I I
I I
I I
I I
I I
I i .
I I
I I
I I
I I
I I
I I

· PaHicra_suncx3mlk:lodfor vlrillioas in BammelzicPmm_ml 19/O6/90



,

14/¢stbay HydraulicConductivityTest
-_r FieldDataSheet

Datum: I / _(..,,.(,1 - ProbeTyPe: _ L T Dale: ._/T/ ]_'I_'L- Job No.: &0 (;3

Elev.Ground Sfc: -- Serial No.: - MonitoringTWel,No.: _) ,-.

Height MP Casing .---- r' / "'7'
aboveGround Sfc: -- Range: 0 to psi Project: /7-C /4:::V,,'O

Elev.top of
UP Casing: --'- Riser Diameter (d): _ ,_ j_. cm Test Zone No.: Z

Test Type: ._% Test Zone Diameter: Iff ,4 C_ Test Zone Interval: Z_o !
Operator: X_ _/_,_t_..._ Test Zone Length (L): Z _ / /:_.3(o_

' I
Initial Head Differenc/e(Ho): _, _ / Initial Test Reading(h): /-{_ ,(_

CalculatedHydraulicConductivity(k): Analysis Method: _;:v._4/'

StaticWater Level in Test Zone: ,._ ,/_ !t.,la/,,p_. Comments:

Test P_s" Test Readings*
Clock13me ElapsedTime (h) Normalized Clock lime ElapsedTwne (h) Nomlalized

min. sec. ft. ,la,,-INi- Test Readings min. sec. ft_,,,,,,ll_,,, Test Readings

[ Si.& _-[o z_5._ I,O0 Z, II
[ /-i[ _l._S ---
_/o _5._ ._ 5 [ _z.jS' ,-
_ ,,_! <j2._ _

I I

I ' I
I I .

I I

_o fi&,_ ._3 [I
. I

- - I
! _,, I

I I
i

Jc_0 _::), 7., .7.7' I
I I
I/T/) 50. B .z._
i- i
I i ,,

"P4adingsunco,'Tec_Wdfor varlado_min I_ Pressure 19/06/90



Westbay HydraulicConductivityTest
FieldDataSheet

Elev.Ground Sfc: "-" Serial No.: -- Monitoring/WellNo/.: _{_-.-_'

Height MP Casing
above Ground Sfc: -- Range: 0 to ----- psi Project: E !, T 42)_

Elev. top of 1.... L_
MP Casing: Riser Diameter (d): _,_ _.' cm Test Zone No.: /
Test Type: S_,,.¢_ Test Zone Diameter: -Zq,_l r._, Test Zone Interval: _'_ !

-'J s \

Operator: Test Zone Length (L): Z(f {7OGC,.,. 1
Initial Head Difference(Ho): /_, _. Initial Test Reading th): _,._", _ O '.

CalculatedHydraulic Conductivity (k): _ Analysis Method: ..._--_.V

Static Water Level in Test Zone: _'4/. j ft. ra=pst_ Comments:

Test Readings* Normalized ElapsedTime Test Readings* Normalized

Clock Time rain.ElapsedTin_esec,. ft. m(h)psi Test Readings ClockTime min. sec. ft. m(h)psi Test Readings

I O 6_,3o I,c_ I12 S_ I I
I I
llQ _y.?o ,5? I
I/{ _ /. ._ II ' I
iZ.42 _CZ ?... ,_ I
I I

ll,.._O tC', _ l:_ l· l
I l
I/_0 S'¢ _. 7 ,0_9 I
I I

',So I
, I
I I
!_ 5'_, -_ ,ow I
i I
I,,- I
l-f_ S_.2- .010 l
I l

l
II

I I
I;o_, Irl_ .c+,I I

I I
I

*Reaci_sun_ecll lotv_ialion_in_ Pm__re 19/06/90



14/¢stbay Hydraulic Conductivity Test
,_r Field Data Sheet

Elev.Ground Sfc: - Serial No.: Monitorin_ Well No.: J'_

Height MP Casing
aboveGround Sfc: --=-- Range: 0 to ---- psi Project: g/, 7'O_.(_

Elev. top of
MPCasing: _ Riser Diameter(d): 2. _ _. cm Test Zone No.: ,_

Test Type: _ Test Zone Dian'_ter: 2_, q C_ Test Zone Interval: ,._ _ .
\

Operator: · C Test Zone Length (L): _ (:_ Cf,,)
Initial Head Difference(Ho): /4 ,/o_ Initial Test Reading (h): _/, _/-If

CalculatedHydraulic Conductivity (k): Analysis Method: _u_l'eg

StaticWater Level in Test Zone: _':_,2,_ ft._p_ Comments:

Test Readings* Normalized ElapsedTree Test Readings' Normalized
Clock T_e Elapsed Time (h) Test Readings Clock Tene min. sec,. (h) Test Readings

min. sec. ft. m PSi fi, m psi

- ':-_I _0l..- i_o 71,fi_l I._ ..._i 4,

I . ',_, 5' i -ItC) $_ _9 L6 s'_,05
I I
I I
i _ ,_6.,z- .LI _._ i 5'?,z5 _
I I

I

I ' '" I
J I

I I

I ,% I
I I

I

I I

I I
I

I I

I
I

t_0 [I, 2o ,'l._ I
'_s _ fo_vm'ia_ iaBammet_icPressure 19/06/90



_ . I/I/¢stba/ Hydraulic Conductivity Test1_. JF Field Data Sheet

Elev. Ground Sfc: -'"- Serial No.: -'--- Monitoring Well No.: /'_J(]-C--_

Height MP Casing f'/ 12_£0above Ground Sic: "-- Range: 0 to '"'- psi Project: _gL,-
Elev. top o!
UP Casing: '"- Riser Diameter (d): _ ,_.._. cm Test Zone No.:

Test Type: _ I_. Test Zone Diameter: '7_._,/.vo-, Test Zone' Interval: _.,,_, 7,. ! .
Operator: b _ (... Test Zone Leng[.h (L): Z c/ /'7c% ¢,._

Initial Head Difference(Ho): Initial Test Reading (h): '_..<_1

Calculated Hydraulic Conductivity (k): Analysi s Method:

Static Water Level in Test Zone: -_'-'_,1_ ft._. Comments:

TestReadings' ElapsedT'mm TestReadings*ClockTime ElapsedTm'm (h) Normalized ClockTime (h) Normalized
min. sec. · ft.,re" pet' TestReadings min. sec. ft. m psi TestReadings

I :l° I I
IlO 33.9 ._t_ ,,'4-I ,_'/. _ ,_.
I I
I I

I I

! ] ' .

I I
,_c_ _'._5 .Sq 71 4-,'_ _ ._,q
I I

I I
!6C) 36,_o ._f IOI 47, 7_ ,%_
i I ,
I

I
· I 47./o .%z

I I
I

i I
III.Z) :}_,442 ,_, _ I 5 _. _
I" I
I I
it ._'"o _q,_o ._"_ !

·Re_ uno_n'_ forvariationsin Bafo,NmicPm_um 1910690
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j _ PUMPINGLOG
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m mm
mb.' .m' Instruments INC.' MP SystemPumpingPorts

Client: _//T _- Job No.' g_:_

Project/Location: _-L 'FO)_(_ Technician(s)' /<._._j

BoreholeNo.: pq_)_ _ Date: _,_, i_/_

Drill Type'

Drill Fluid' ' oqu_

Zone No.: J IntervalLength:

HoleSize: IntervalDepth: J'_/

Elevation Head(wrt G.S.)'

Recommended Minimum Extraction:

Date/TimepumpingPort Opened: ,_--,p't' I_/'_Z Closed:

Pump Type: _rl-C_ IO, t _' _.,*.'_
· /

PumpingHistory _o _)_,_..

Volume Cumulative Pumping AH Comments
Date Time Pumped Volume Rate

_(,i ;L Io:-5_ o __

i_'fl' lo % _ o /

f

(

4g', 6,0

I m

i

Apparent Transmissivity: T =
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Instruments lnc_'_ MP System Pumping Ports

X _q '/'?._ ' Job No ' _ TQmClient: {-,_c_' x

Project/Location.J, f. _ o.,_,_-._ Technician(s)' t/_
. _. _/3.

Borehole No.' )GJ4)--? Date: ..._/' .'_ ,
1

Drill Type: '--
,r!,iDrill Fluid: t,,_

ZoneNo.: _ IntervalLength:

Hole Size: Interval Depth: /OZ

Elevation Head(wrt G.S.)' c! [( _ .

Recommended Minimum Extraction:

Date/Time Pumping Port Opened: _l__ /9/q_ _3o Closed:
Pump Type: _}o ,'_tr_

q_o

Pumping History

Volume Cumulative Pumping bH Comments
Date Time Pumped Volume Rate

? ,g 9 ....

/ _;:_.0 r: 5o '. So ci_'a_-

_',_ ~ .a ', Iwg c_eo
'i" _ _>u'"?,'

L"'_,'" _ _ '

oaat#-,_o

/o'.oo 4s-, _?

i

· *.

Apparent'Transmissivity: T =
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w _ PU_PING LOG
la m

m am MP System Pumping Portsj Instrumentsln( -' '

Client: _-..u I(__ Job No.' _--__ _._

Project/Location:I - Technician(s): _C.c] /_/_ <

Borehole No.' _O--d_ Date: ._p '7 [_'1.
Dr i 11 lype:

Drill Fluid:

Zohe No.' '_ Interval Length:

HoleSize: IntervalDepth: 'Z_ I

ElevationHead(wrt G.S.): _ _ _Y

Recommended Minimum Extraction:

Date/Time Pumping Port Opened: ._pY_ :_ql _'.'_ Closed: _/f_L,_ /qT _-'._.)J f '

Pump Type: _-_t4_t

Pumping History

Date Time Vo1ume Cumu1ative Pumping A H Comments
Pumped Volume Rate

4 -' 1_'t J :'-"-'"'/I :DO _ :'_ "' _'- q /

,4'

(>-_oCr ,£::: :_'

ydL-i _,.....- _ -

,,, , ;.'L._ -m
/

f,.,¢,,,.; ;,,4¢'"t _g.:,'-.

i

· '.

Apparent Transmisstvity: T =



-- WestbayI PIJ_IPINGLOG

I,. JF Instruments Inc,t.-_' MP'SystemPumpingPorts
,,_r

Client: _ L Job No.'

Project/LocatiJn: [C nLlsr_ lechnician(s_ _t

BoreholeNo.' _'_ Date' Lt.i_l
DrillType: ---

Drill Fluid: ('_ '

ZoneNo.: _ IntervalLength:
HoleSize: IntervalDepth: _ J

ElevationHead(wrtG.S.)' _ _

Recommended Minimum Extraction:

Date/TimePumpingPort Opened: _A _ I_/_t _:_ Closed: ._/_ I_/_% '"_
PumpType: /JabJ_g.4K_

Pumping History

Date Time Volume Cumulative Pumping AH Comments
Pumped Volume Rate

2.rT_ Fo )S-_> -,_

,.I i tX

· °.

ApparentTransmissivtty:T =
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mm

m - mm MP System Pumping Ports
'I_ J Instruments'ln_.'

/:Client: __._,c.._ _ Job No.' ;_, "_'/
I _ ,.r-

on: iProject/Locati /,7,/ ,_,fY/ Technician(s): /N tlc,,'_,_

Borehole No.: /4_ _'''} Date' _- 'v, :_
Dri11 Type: ,

DrillFluid: _,._

ZoneNo.: 5 Interval Length'

Hole Size: Interval Depth: .....

Elevation Head(wrt G.S.): _-. t u. £_

Recommended Minimum Extraction:

Date/Time Pumping Port Opened: ,_4,/;_/__/tl, _e_,'_Closed:!

Pump Type: ', _ _,,,-_._

P_ing History

Volume Cumulative Pumping AH Comments
Date Time Pumped Volume Rate

, \ . "/tf .'L-"

· v / ,/

_-r_ L-_°__'_ ' J''<l_: qD _ Eo _ Sc> _1_,-_. ' "' ....

_:_o _ z._ -,: i
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m - m MPSystem Pumping Ports
'm _ Instruments In

Project/Loc_io_: F_, r_>_(_ Technician(s>: _ _/_C

BoreholeNo.: /_)_'_ Date:

Dri11Type:

Drill Fluid: /_Y

ZoneNo.: 6 IntervalLength'
f'l

HoleSize: IntervalDepth: _ 7
ElevationHead(wrt G.S.): - __ -_J

Recommended Minimum Extraction:

Date/Time Pump_ _ort Opened: ._,g./" 1/_ / 2,'(:_ Closed: _///_/_-L ._"_'Pump Type: _ _-_ / _ / z

Pumping History

Date Time Volume Cumulative Pumping dH Comments
Pumped Vo1ume Rate
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MOSDAX Data Report

(c) WESTBAY INSTRUMENTS 1990-1992

Date Of Report: Fri Oct 23 14:38:16 1992

Company Name: Westbay Instruments Inc.
Project Name: EL TORO
Well ID: MW-9

Well Description:
Well Elevation: 0.00 (ft.)

Probe Information

Logical Probe-1 - Serial #: 1031 - Description:

Port Information

Port #:00 - Description ATMOSPHERIC - Depth 0.0 (ft.

Port $:01 - Description PORT I - Depth '57.0 (ft.

Port $:02 - Description Port $2 - Depth 72.0 (ft.
Port $:03 - Description Port $3 - Depth 122.0 (ft.

Port $:04 - Description Port $4 - Depth 137,0 (ft.

Port $:05 - Description Port $5 - Depth 152.0 (ft.

Port $:06 - Description Port $6 - Depth 211.0 (ft.

Port $:07 - Description Port $7 - Depth 226.0 (ft.

Port $:08 - Description Port $8 - Depth 241.0 (ft.

Port $:09 - Description PORT $9 - Depth 258.0 (ft.

Port $:10 - Description Port $10 - Depth 273.0 (ft.

Port $:11 - Description Port $11 - Depth 288.0 (ft.

Port $:12 - Description Port $12 - Depth 363.0 (ft.
Port $:13 - Description Port $13 - Depth 378.0 (ft.

Port $:14 - Description Port $14 - Depth 393.0 (ft.
Port $:15 - Description Port $15 - Depth 442.0 (ft.

Port $:16 - Description Port $16 - Depth 457.0 (ft.

Port $:17 - DesCription Port $17 - Depth 472.0 (ft.

TIME PORT PIEZ P DEPTH

DATE DESCRIPTION (ft.) (ft.)
Thu Sep 10 16:09:23 1992 Port $17 -55.90 472.00

Thu Sep 10 16.:11:27 1992 Port 216 -57.13 457.00

Thu Sep 10 16:13:24 1992 Port $15 -25.57 442.00

Thu Sep 10 16:17:23 1992 Port $14 -54.65 393.00

Thu Sep 10 16:19:33 1992 Port $13 -55.95 378.00

Thu Sep 10 16:21:25 1992 Port $12 -55.73 363.00

Thu Sep 10 16:24:16 1992 Port $11 -52.11 288.00

Thu Sep 10 16:26:06 1992 Port 210 -52.64 273.00

Thu Sep 10 16:27:29 1992 Port $9 -74.61 258.00

Thu Sep 10 16:29:15 1992 Port $8 -52.07 241.00

Thu Sep 10 16:31:02 1992 Port $7 -51.10 226.00

Thu Sep 10 16:33:24 1992 Port $6 -59.74 211.00

Thu Sep 10 16:37:05 1992 Port $5 -50.59 152.00

Thu Sep 10 16:39:20 1992 Port $4 -51.15 137.00

Thu Sep 10 16:41:03 1992 Port $3 -62.00 122.00

Thu Sep 10 16:43:34 1992 Port $2 -50.53 72.00

Thu Sep 10 16:45:26 1992 Port $1 -51.24 57.00

MOSDAX Data Report
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1. INTRODUCTION

This report documents the technical services provided by Westbay Instruments
_ under Beylik Drilling Inc. Purchase Order No. 04-2355. The Westbay MP System for

groundwater monitoring was installed in monitoring well MW-10 (Project No. LA031980.
PA. 50) in Orange Country, California. The monitoring well design, which specified the
depth and number of monitoring zones, was provided by Beylik and confirmed by CH2M
Hill.

2. PREVIOUS ACTIVITIES

Prior to installation of the MP System, the monitoring well had been drilled by
conventional mud rotary techniques. The monitoring zone intervals were chosen by
CH2MHill based on the geological and geophysical information available. A nominal 4
inch I.D. mild steel casing with stainless steel screens at the intended monitoring levels
was lowered into the well. Each monitoring zone consists of a 10 fi long 4 inch I.D.
stainless steel wire-wrapped screen with a 15 fi long section of stainless steel pipe above
and a 10 fi long section of stainless steel pipe below the screen.

Layers of backfill materials were placed outside the steel pipe by Beylik. Clean
sand was used as the filter pack opposite the screen sections. It was intended that the filter
pack extend approximately 5 fi above and 5 fi below the ends of the screen section.
Approximately 3 fi of fine sand was placed above and below the filter pack material. The
backfill seal material was a 1:1 mix of sand and bentonite chips. All backfill materials
were placed through a tremmie pipe. Following backfill placement, the monitoring zones
were developed by swabbing and pumping at each screen interval.

3. INSTALLATION

Westbay representatives Mr. David McEachern and Mr. Dave Mercer were on site
for the installation of MW-10 from January 7 to 13, 1993.

3.1 Final Preparation Of Monitoring Well Design

Drawings were prepared by Westbay showing an arrangement of MP casing
components compatible with the steel casing and screens installed in the drillhole. One
MP packer was positioned in the 10 ft long stainless steel pipe section below each well
screen. The two MI) packers positioned above each monitoring zone in the 15 ft section of
blank stainless steel casing provide a "Short QA Zone" intended for confirmation of
hydraulic separation between adjacent monitoring zones.

MI) measurement ports and pumping ports were positioned within each of the well
screen sections. Additional measurement ports were positioned between the monitoring
zones in "QA Zones" for QA testing purposes.
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3.2 Layout of MP System Casing Components

The MP casing lengths and packers were laid out near the collar of the driilhole.
The MP components were arranged in the order in which they were to be lowered
according to the drawings. Each casing length was numbered sequentially from the
bottom of the monitoring well, with the appropriate MP coupling attached to the casing
top. The protective plastic shipping covers were removed from the casing components.
Magnetic location collars were clamped to the MP casing 0.3 ft above those measurement
ports located in a monitoring zone. Magnetic collars were not placed at thc QA zone
measurement pons.

3.3 Lowering of MP System Components

As each component was removed from the rack, the casing tYPe,coupling tYPe, and
sequential numbers were checked against the Casing Installation Log. The component was
then attached to the string being lowered into the drillhole.

Each joint was hydraulically tested by applying a nominal internal pressure of 100
psi for approximately one minute. Test results are recorded on the the Casing Installation
Log. Geotextile filter sleeves were placed over the measurement ports in each QA zone.
Geotextile filters were not used on measurement ports in the monitoring zones. This
procedure continued until all the MP System components had been placed in the driilholc.

The MP casing string was positioned in the well with the top coupling nominally at
ground surface. All depths on the installation logs are in feet below ground surface. A
copy of the Casing Installation Log is included in Appendix A.

3.4 Inflation of MP System Casing Packers

The MP casing packers were inflated with water provided by Beylik Drilling. The
gauge pressure and volume of water pumped were recorded at intervals and plotted for
each packer. MP Packer Inflation Records for each of the packers installed are provided in
Appendix A. All of the packers inflated normally.

3.5 Fluid Pressure Readings

Fluid pressures were measured at each measurement port following the installation.
The results arc plotted on Figure 1. The data sheets are attached in Appendix A.

4. QA TESTING

A series of QA tests were carricd out at each of the blank pipe "QA" zones in the
wells to observe the performance of the MP System packers. The QA zones were tested
by first adjusting the water level in the MP casing to provide an excess he.ad of 10 to 30 ft.
Each QA zone was independently vented to the interior of the MP casing and any change

2



in water level was noted. A stable water level during the test shows that the steel casing
and MP packers in the QA zones are sealed.

. The QA tests show that each "Short QA Zone" between monitoring zones was
sealing, thereby confirming hydraulic separation between each monitoring zone. The data
from these tests is available.

5. HYDRAULIC CONDUCTIVITY TESTING

A variable head hydraulic conductivity test was conducted at each monitoring zone
prior to purging. Preliminary values for hydraulic conductivity were calculated using the
method described by Hvorslev (1951). The hydraulic conductivity test field results are
summarized in Table 1. The data are included together with graphical calculation sheets in
Appendix A. All data, calculations and plots are provided for information only and before
use should be checked by an experienced hydrogeologist.

6. PURGING

Development of individual steel well screens had been carried out by Beylik
Drilling prior to the MP installation. In addition, each monitoring zone was purged

'- through the MP pumping port coupling. The purge criteria was to pump each zone until
stable parameters were obtained by CH2M Hill. Purging was conducted from January 11
to 13, 1993. The pumping logs for each monitoring zone are provided in Appendix A.

7. SAMPLING

No sampling was performed during the installation activities. It is expected that
the sampling will be performed by Beylik in January 1993.

686dn_3.sam
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TABLE I

Summary of Hydraulic Conductivity Test Results MW- 10

Test Zone # Depth (ft_ K(est)*(cm/sec_

A (222) 5E4
B (432) 6E-5
C (567) 5E-5
D (755) 9 E-5

_ E (889) 6E-5
F (1020) 2E-4

* Estimated hydraulic conductivity after Hvorslev (1951)

appen.
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APPENDIX A: MW-10, EL TORO

Report of Well, El Toro, MW-10 1 page

Leg_d of Well, El Toro, MW-10 1 page

Casing Installation Log 11 pages

MP Packer Inflation Records 19 pages

Hydraulic Conductivity Test Records 6 pages

Plots of Normalized Head Ratio Vs. Time 3 pages

Pumping Logs 6 pages

MOSDAX Data Report I page
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Westbay Instruments Inc.
507 tr. Third c:teet,North Uancouv®r, B.C.,Canada UTL IG4

Phone: [*;04] 984-4215 / (In U.S.] (800] 663-8770 / Fax [60*] 98+-3538

_eport of Well

· E1ToroMWl0

FOI_: Beglik Orllling Inc.
OESCPI PTI ON: 4-inch steel cased uell DESIGNED BY: 0GM/WB686

MELL [NFOBMRTIDN:

DEPTH: 1050.00 _t. TOP OF MP: O.OO it. ELEUATION: O.OO _t.

WELL USIN6: Normnal Length;

COMPONENTS

D£SCQ[PT[ON DRQT Nur_l:'D QUl_lTI TY

_38 ENO CRP 0223 OOl

1_3B CRGIN6 2 FT. 0225;'02 010

_311 OqgtN6 10 rT. 0225F10 078

MI335 PPlCK£1_ ST[FFI;::NED 0237'05 Ole

rto311 CASIN6 5 FT. 0225.c'D5 030

1'_38 DrGULN_ CDUPl..IN6 0221 112

M1_38 MIC_-aUDEt_:NT PODT 0222 018

1'_311 I_UMDIt46 DODT 0224 DO6
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Legend ofWeii E1 Toro _10

i

MP 3B Casing Cowplings

END CRP

::' O MKRSU_E PORTF--]
C_$ING 2 FT.

C_SING I0 FT.

P_CKE_ U/STFN_

C_SING 5 FT.

"_ HRG COLL_

Back_ill Steel Well Casing

,,"..,"'^...._0{JT MILD STEEL PIPE FOI_: Be_lik Drilling Inc.

BENTONI TE $RNO $TRI NL£_ PIP{_ _S1 SNL"D BY: DGM,,WB&B_

NOTES:



IE1 Toro MWIO CasingInstallationLog

_cale aack;ill Steel lid 2B Tested Dart Sir tal Comments

Feet Uell Castng Castng Ok/Test/Kilt Oesc. No.

- J r o. _

-- (_ CASING lO FT. t ''j

Z _f o ',Jn '.._ S J r_ _-, (.C,
10--

:

- _
-- 1_' CAS[N6lO rT. <xll r_-5_S.jr_r,.Sr- ?.,_? ',' L'_A

20-_- Zo^¢5

"30 ____:_::: er_z c,[,Gc"s'"6,o'°,.rr' C"_"_h '+sJ.G""_-'-_ _..
40--

: _n CASZN6_o rT. r._;,e-j
5O ---

- MM'

- _ CAS[N6xo rt. Appro_',_,._,_._. _/_o! _, _',_c,'.:;_,s:
60--

- mF _O,-i,_ck d;--_c_'¢roo.J .-il,

: _" c.s[)__orT. sL.,k_ 'e o,;f:,-_,,,,,._.i:i./ 3-_.,&-.:
?0 ----- _e' ._,o*_ v_.:::-',_!=o:.

c.,,_ pl._,¢c[

- _' CASIN6 10 Irt.

90--

Z ff c_srm m Fr.

100 --

HB686 Thu Jan 14 17:30:02 1993 Page: 1



IE1 Toro MWlO

Scale BackttL[ Steel MD 38 Tested Dart Serial Comments
¢eet Ue[[ Casing Castnq Ok/Test/ritt Best. No.

100 --
m

- _z'

-- _ CASING 10 rT,

110 --
_ _'
ww

Z [_/ CR£[NG 10 IrT.

120 --
-

Z _ CRS[NG 1o rT.

I30 --

- [_ C_S[NG 10 irT.

140 --
:t

- [_' C_CKNGID _T.

150 --
- _,

- _' CnslmG 10 rT.

160 --

: _ CASING 10 PT,

170 --
-

: _/' c_s,_,o rT.
180 --

Z _ OhS[NSlo rt.
190 --

-

-- _T' C_lI$[N6 ID FT.

200 --

W8686 Thu Jan 14 17:30:02 1993 Page: 2



.I
E1 Toro MW10

Scale BackfiLl Steel MP 3e Tested Part Serial Comments
Feet Well Castng CasLng Ok/Test/FiLt Oesc. No.

200 --

-- _' PfiCK£_ W/STFND 6946

- [_/ _C_SUREOODT #797d;

: _ c.smGs rT.210 --
: aZ'

-- _' DRCK;'_ W/STFNQ 6945

:
- [_' Cf_SIl_5 FT.220 --

- [_ CloSING 5 rT.

- _ PUMPPODT 1_3&29

- E_' CRS[N6 5 rT.230 --
: _,
- _ I_CKr'Iq U/S?FI_ _g32

_ _E_ M[RSUQC;)OAT #794=7

240 --
_- _' c_st_ lo rT.

: _'
- _' CASTN6 5 FT.250 --

-- [_ CAS[N6 10 IrT.

260 --
:

: _/ c_xNGlo rT.

270 --

280 --

-- _' CRS[N6 tO rT.

290 --

-- I_' c,,_ws lo rT.

300 --

_4B686 Thu Jan 14 17:30:02 1993 Page: 3



II.E1 Toro MW,lO

$calo Back_Ltl Stoet MI3 38 Tested Da,'t _er t al. Comments
I:'_iq UII! Casing Casing Ok/Tost/Fil! Dmso, No.

300 --

I

-- _/ CASING 10 rT.

310 --
- z_f

- 8_'-- CASING 10 FT.

320 --
-

: G_ C_S[NGlO rT.

330 --
' : _a'

- _/ CASING [o rr,

240 --

- _/' CR£[I_ 10 FT.

350 --
- _1_

- _ CRSING 10 _T.

360 --
-

: Id' c,,i,6 ,o rT.
3:70 --

- elg

380 --
:

-- _ C_ZNGlO rT.

390 --
:

- {_' C_S[NSto rT.

400 --

W8686 Thu Jan 14 I7:30:02 I993 Page: 4



[E[ Toro HWlO

Scale 9acktt[L SlooL MD 39 Tasted Dart Se_taL CommentC

rear uoll Casing Castn_ Ok/Test/F[Lt Dose. No.

400 --

: E_' CRSING lO FT.

410 --

: [_' ORE:KEn u/c-;TFNg _933

: I'd_''J[/ rlCASOn[ POnT t797e

-- _ CRqING 5 FT.
420 --

- _ D_CKIrn W/STFNn 6931

- ce'
-- _ CRC;IN6 5 FT.430 --

-- _" CnSING5 rT.

-_ _ PunPPOnt #3_33

- _ CASZ.G5 rt.440 --

-- [_' IMCKER I,,I/STrNn _930

450 --
-- el' CRS[N6to rt. 79;,'0

--- :::)'_ 8 Iqq !

- _ C_[NGs rt. 2_-+_.,,cL.,o.,,+o p,,,d--_, 0,1_,o-po_--, _l,
46o---_ ee' L,.Io_, _,_.'., _o,._ o., £oo_ fo_,, _':..

470 --- _GH
_- _ C_S[N6_0rt.

: era'
480 --

: _ C_N6_0rt.

:
490 --

Z _ C_:N__ort.

:

500 -- _' C_[N__ort.

_LIB888 Thu Jan 14 17:30:02 1993 Page: 5



'!El Toro MWiO

_cale Back;ilL Stool MD 38 Tested Part SerLai Comments

Feat Ual! Casing Casinq Ok/Tost/FLLt Dose. No.

500 --

: ma'

510 --
-- _ r"RSING I0 KT.

520 --
" [_ C_qSING ID rT.

530 --
i E_' CRSrNG 10 rT.

54'0 --
-- E_/ CASU_ 10 rT.

- ee'
550 -_ [_r PF_C:KCnU/S?rNla &929

- _ tlEegulac POQT t7964

_-_ E_ cest_ s rT.

560 --- Pi P_cKr= u/srrala _93_

_-_ I_f CaSlN6S rT.
- e_' _ .oar .79_I 7_0.¢ C

570 --- ia' CF,SZNas rT.

_%. I_ CaS[N8S rT.

_80 --- _' _ la/Sl'rNla d193S

w-

e _ r._ING tO rT.

590 --

- i- cm;ll_ 2 rT.

--- CRSIN6 2 rT.
- c_rN6 2 rT.

600 -% camm 2 rT.
t' r.aSlN6 S rT.

WB686 Thu Jan 14 17:30:02 1993 Page: 6



I
E1 Toro MWIO,

_cale BackliLl _teei flD 38 Tested Dart SerLai Cam_i_nts

Feet Ueil CasLng CasLr_ Ok/Test/FLit Oeec, No.

600

., _-_ E_ /

610 -- _ c_s[N6 lo rT.

_--

620 -% _ C_SXNG10 rT.

_-- _--(

630 --- El C.SINSlO rT.
t

_-- ,,_-
t

640 --- ' _' c.s_ zorT.

650 -% I_ c_s[_ lo rT.

--- I_

660 --- _ CASXNSl0 rT.

--- I_

670 --- ;I CnS[N6lOrT.

_--_ [_

680 --- _" CRSIN610 rT.

-%-

690 --- _( c_zm ,o rT.

---

w

700 --- I_' _[m 10 rT.

WB686 Thu Jan 14 17:30:02 1993 Page: 7



;
E1 Toro MWiO

Scale Backfill Steel MD 3B Tected Dart SerLal Comments
F_et UeLl Casing CaslnQ Ok/Test/Fiit Oe$c. No.

700 --

--- EIZ'

710 --- _ CASINGlO rT.

-%- 8Ia'

720 -- _ cAsxNElo rT.

----

730 ---- Id' cAsi_mlo rT.

_ [_ PP_CKEDU/STFN_ _934

740 --- _ .ERSUKr)_T I*ZSZS
-- _/ CASINE S rT.

---- e_
t

- _" PACKEDU/STrNA 6941

750--
- _ cAS[NEs rT.

----_ _ MERSUIqEP01_T #7973 Z.O('_
: _ CAS[NE S rT.

760 --- _ m.mppo_T .3_2
: _ C_[N6 s rT.
_-_
_- _ PM:K£D U,,STrND 694'3

770 ------ _a f/ fiCASUi_ POQT It_l

-- _ c._zNEID rT.

/?80 --- CAS[NE2 rT.

_-- CA$IN6 2 FT.

- Er CAS[NES rT.
: Ella'

790 --

- Id' cwm lo rT.

eoo --
CASIMB 10 IrT.

WB686 Thu Jan 14 17:30:02 1993 Page: 8



! E1 Tor'o MWlO

Scale [lack; L1 ! Steel lip 3lq Tested Part Serial Comments
Feet Well Casing Casing Ok/Test/Filt Oesc. No.

800 --

810 --

S _? C_SINr_10 FT.

820 --

: _ cRsz.6lo rt.

: e_
e3o --

Z _ CASING lO ?T.

:
B40 --

-- I_' CAS;leG10 rT.

:
850 --

- [_/ C_S:NB 10 ??.

: el(
e6o --

: I_' CRSXNSzo cT.

: e_'
870 --

- [_ PfM.CK[I_ u/ST?l_ _944

- m',/ mc_su_POQT sTsT,

- g' cR$:_ss FT.
:

880 --
- _. ge_r,l:l_ i4/SlTNR t942

: I_' CAmNGs rT.

: ifa" PusumcPOQT ._.,,? z.o,-,e.890 --
- B' cRslms rT.
Z _ pure prat i2_24

o_

Z _ c.wms rT.
: ef_

900 -- _' _ _,sTrm 6s27

WB686 Thu Jan 14 17:30:02 1993 Page: 9



I E1 Tor-o MWiO

Scale Backtill Steel MD 3B Tested Dart Serial Comments
Foot uett Castng Casing Ok/Test/Filt Dose. No.

900 --

-- Ial_'/ MCASUn£POnT #zsT_
--w

-- [_ Ci_SIN6 10 FT.
910 --

--- CASING 2 FT.

-- CASING 2 FT.

920 --- C_S[NS 2 FT.

-- _' C_SING S FT.

_% _z/

930 --- _ CRC;N6lO rT.

_-.. _,

940 --- I_ CASI.S10 rT.

_-_

950 -"- _ CAS[_ 10 rT. '

960 --- _' C_I.G :o rT.

_-.. _,,

970 -% _' CAS:.G_0 rt.

_-..

980 --- _ c_:_ lo rT.

_-_
_- _' Ia_CKL'_U/Sl'rm

990 --- lal_t/ .m_su_ .OQT iTSm

_-- e(a_
- i" PWCKE3qu/s'rr.D _930

looo---
_' C_l_ S Fr.

WB686 Thu .Tan 14 17:30:02 1993 Page: 10



I E1 Toro MMiO

Scale Back;iLl S!e)e)i MID 3G Tested Dart Serial Comments
Feet I,_ll Casing Casing Ok/Test/Flit De)sc. No.

/

_--_ MrAsuQr POQT #7966 _O r5 _ F

-- CII)SING 5 FT.

_-- CASING 5 FT.

-_-

-- DACKEQ U/STFND (940

1020 --- _a"/ .£ASUKpo_T _,796G

---- CASING 10 fT.

1030 ---

___ CASING ID FT.

i
1040 %- [NOc_ Las.,...in_t_

1050 ---

: X,
_ ' ,_.' -L.zJ.- _%¢_ c,_e _,- o,_

ioeo ---- /_o-q-o_._- ,_.-_,.j,, ,,.,..,.t

_: c.=.t;,.,5 .+ .1050,f-_6_.h,,_
--- W'°"_' d _,,<'_'o.,.,..
--

1070 --

1080 --

1090 --

1100 --

WB686 Thu jan 14 17:30:02 1993 Page: 11
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_ ,-%Page v,., :

"' MPPacker
Westbay Inflation Record

_,oject:_ _ Completed_,: pf/.c.
Location: [/.. _ f;l_.._ Date Completed: "_-'

Hole No.: /_J/xJ"/(.) Date Inflated: "?o,. 3, /cf Z

Inflation Tool Setting ( psi ) _-_ /'_.' Depth to Standing Water (_/ft ) &, 0- open hole

, -3 o,

Volume (Litres) '?__ J /_ 2 '/_.

/_O 3_o _l_rO 5'70 /
Pressure (PSI )

(3
Plot of Gauge Pressure ( PSI) vs. Volume ( L)

_o I I

I

O.

(_) ,, ,

Q)
O)

0
®

0 1 2 3 4 5 6 7

Volume, Utres



-- MPPacker
Westbay Inflation Record

Project'./_ Jl'/_ CompletedBW -I

Location: /_L _r_ f_ (--_ _ Date Completed: _'

HoleNo.: /I_LL_'IO Datelnfiatecl: '_'_ _IQ._,

Packer No.: _- Depth(,l_ / ft ) 1/_7-_

Inflation Tool Setting ( psi ) -_,._) Depth to Standing Water (j;_r_'ff) -_.
- open hole

Volume (Litres) ,_
_=.

Pressure( PSI) _._j3 _ _r_ L/2.D L_%o ','t_ c_

Plot of Gouge Pressure ( PSI ) vs. Volume ( L )

x',, I

t'% f\

Cl..
I1) t" .'_

0
G

0 1 2 3 4 5 6 7

Volume, Litres



i "2,0Page_._;Lo, / ,_

[ ) I/VeStboJ/ MPPacker._ Inflation Record
(

P,ojec,./_e7;,;L' Co.,p,e*eOBy: .b//,,c.
Location: _/_/- _'_ f_C_.S Date Completed: -'-'

Hole No.: /R_'ID Date Inflated:_ _'c_. _]_,_

Packer No.: _' Depth( rT(/ft ) r000

Inflation Tool Setting ( psi ) ?"_..._ Depth to Standing Water (j_/ff ) _,/3
- open hole

Volume (Litres) 2. _ 4 4 ¢_ /_ zf,_/H

Pressure ( PSI) Lifo /./_0 /_o ;.'_.) %.0 5'0o

Plot of Gouge Pressure ( PSI) vs. Volume ( L)

., ], i J

Q.

.e , _,:.; kP'

0
0

0 1 2 3 4 5 6 7

Volume, Utres



- [ Pcge '" of'

, MP PackerWestbay Inflation Record

Project: _¢_/,'J, Completed By: _,'4C
Location: :_/- _r_ /_[,_.c Date Completed:

HoleNo.: _J"ID Date Inflated:.. _ _ '_

8
Packer No.: Depth( p_'/ff )

Inflation Tool Setting ( psi ) ._.O Depth to Standing Water ( m / ff ) -_ -
- open hole

5 I _ I 6 t_

Volume (Litres)
i

Pressure ( PSI) .._ /100 ZtOC._ _.:o q._O _:) _'

Plot of Gouge Pressure ( PSI) vs. Volume ( L )

' I I

/"%

{3)

O
®

I

0 1 2 3 4 5 6 7

Volume, Ijtres
aa/iago



f _- I/V_,s'i'hc'iv MP Packer
_- J Inflation Record

Project:._7 lI'/_ CompletedBy: _A<
Location: _/_ _J-_ //,_4_ DcffeCompleted:

HeleNa.: _{.4J"/O Datelnfiated: _ C_!cl._

Packer No.: 20 Depth(_/ft ) _0_

inflation Tool Setting ( psi ) ._0 Depth to Standing Water (//ft ) _. 0
- open hole

Volume (Litres)
I

Pressure ( PSI) _qO ,zta::) ReD q00 /15o L_4D _' I

Plot of Gauge Pressure ( PSI) vs. Volume ( L )

'_i I I
r_
_,2J

_ t

o,.
cD _,'_
O3

0
G

0 1 2 3 4 5 6 7

Volume, Utres



-- -- MP Packer
Westbay Inflation Record

Project: L_ '''//'_ Completed By: P/*_ (''

Location: /._/- _¢D, /'/_E_-_ Date Completed:

HoleNo.: _Lg"]O Datelnfloted: '_'--_._ el]_,_

PockerNo.:. _-_/ Depth(_;_/fi) _SZf

InflationToolSetting( psi) _ZO Depth to StandingWater (/i;K'/ff ) _,_
- open hole

Volume (Litres) 3 _ _ _;'!-v_/'-, _--"_-

Pressure ( PSI) z._0 z_ 'Llib _0 %0 _t60 ¢

Plot of Gauge Pressure ( PSI) vs. Volume ( L )

" I t

I..... ,,_, (

¢,0

1J)
_J
0

®

0 1 2 3 4 5 6 7

Volume, Litres
30f1_
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Wcstba/lx MPPackerInflationRecord

Location: _/_. _o,,_ _C_'" Date Completed: _'

Hole No.: _,/4.)"I0 Date Inflated' _--_,, _t)q_

Packer NO.: 3-'(_ Depth(_¢'/ff ) _7_

Inflation Tool Setting ( psi ) _.,?-_ Depth to Standing Water (t / ff ) _, _)- open hole

t _7. & _% ,, c

Volume (Litres) __ _ /..f _ _';:. z_ _ '/7_

Pressure ( PSI) /_OD _00 kO _Z.o _'tl) _ _'

Plot of Gauge Pressure ( PSI) vs. Volume ( L)

' I I
f_

I

f_

1'% f'%

o..
. I

1J
0

0 1 2 3 4 5 6 7

Volume, Utres



Ct,- MpPackerW'stbay Inflation Record

Project:. _e- 7 _ _ Completed By: _/I_C_.

Location:-_/ _,'_ '_ _'_, __./d_ Dote Completed:

Hole No,: /_lk) -I0 Date Inflated: '_'a.__.q [_,5J

Packer No.: _ Depth( [:_ ff ) ::_'-70

Inflation Tool Setting ( psi ) ._7._) Depth to Standing Water ( j_ / ff ) i_._
- open hole

Volume (Litres) 2-- C.% _f zf7z £ 4_ to b,D/.

Pressure( PSI) q_D '_OO H_ _lD _,io _1_'o q_.o _/ "

Plotof Gauge Pressure( PSI) vs. Volume ( L)

I

I
_ t" "_ r'_

t'_

0
0

0 1 2 3 4 5 6 7

Volume, Utres
_1040



, Po0.J_o,I__
A

-- '_' MPPacker
] Wcstba)/ Inflation Record

Project: _ _-_/t '; Completed By: t_/'/r...

Location: -_'_ 7_f'/) Date Completed: -"

Hole No.: /_._-_D Date Inflated: _---_._ q/_ ?-

Packer No.: Z4_ Depth(,j_ ff ) "_-_

Inflation Tool Setting ( psi ) __Z.zD Depth to Standing Water (,1:_/ff ) _- _
- open hole

/, I '1

Volume (Litres) 2.- 3 _ ,_'.4_ _4 g '/-l. _'% z1_-/_

Pressure( PSI) ._) q00 qO 4tO tlX_o t_'O _;._ _f

Plotof Gauge Pressure( PSI) vs. Volume ( L )

t

f\
el- _j

_ · t"%h

0
0

0 1 2 8 4 5 6 7

Volume, Litres
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